109. 


ati, O 
, New 
laven, 


tford, 


owns, 


ndian- 


Conn. 
oO. 

Provi- 
. Wis. 
i: 


ass. 

eland, 

Tool 
Vt. 


burn- 
laven, 


ich. 
eland, 


tford, 
ndsor 


nn. 


z. 
k Co., 


‘itain, 


ming- 


Conn 
Chi- 


Conn 
Lon- 


Treen- 


aven, 


Y ork. 
itain, 


sonk 


Mass. 
New- 


N. J. 

K. 

Til. 
Ce., 


—- 


<\ \C LIPRIN. 


% s 
Brice 10 Cents. | m) 


—e_r Ire 






$4.00 per Year MARCH 4, 1909. 


MERICAN MACH 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY, 
Vol. 32. 505 PEARL STREET, NEW YORK. No. 9. 





Index to Advertisers and Classified Index Following Reading Matter 
















| 

Keep this name before you and put doubt and ertainty behind \ 
| Bradford Lathe typifies the high qualit and standing attained b th I t 
tools of American manufacture It is tl esult of specialized and con l 
effort for very nearly a quarter of a century along 1 1 f metal working 
lathes. In all parts of the world, the name Bradford stands tor all 

nd trustworthy in lathe manufacture Sizes from 14” to 42 

| Bradford Lathes from 14” to 25”, inclusive, are now equipped i 


j-step con pulley is well as our rex vat 
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Small Tool Department PRATT & WHITNEY OO., Hartford, Conn. 


ADJUSTABLE 
REAMERS 


(Patended Dec. 22, 1903. 





Size Accurately Adjusted Without Regrinding. 


Will go to the bottom of a blind hole as there is no 
shstruction at front end. 


VARIETY OF SIZES, 


Blades of either carbon or high power steel 


HIGH SPEED 
DRILLS 


Superior Quality. Uniform Temper. 





Regularly made in sizes from 4” to 3” with straight 
or taper shanks 
Special sizes made to order on short notice. 
These tools are shown in our Small Tool Catalogue No. 4 


T 


PRATT @ WHITNEY CO., 


HARTFORD, CONN., U. S. A. ‘ | — 
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ew Grinder for Rapid Internal Work 


The Result of Many Years of Experience and Practical Study of 
Gnnding Conditions as Worked out by the Bath Grinder Company 


EDITORIAL CORRESPONDENCE 





‘The main difficulty with internal grind- This machine is the development of a each having a long, rrow beat ) 
ing is the proper supporting of the wheel long series of experiments on internal insure all adjustments being square and in 
against the work which means the avoid- grinding and is the result of long years line with the table travel. Details of t 
ins; Of overhanging parts, of slides and of experience and careiul study by the de may be found at B, Fig. 6. Each head ha 
spindle so far as possible. Any moving signer, John Bath, of the Bath Grinder an independent feeding mechanisn 
slide is loose to a certain extent, and this Company, Fitchburg, Mass. As can be feeding mechanism is of the same design 
play or movement multiplies as the joints seen from the general design of the ma- as is used for the cross-feed of tl 
increase. chine, it is extremely rigid in construction, and will be explained in detail later. It 

In the new Bath internal grinding ma- having a substantial base and a supporting allews each grinding wheel to be fed into 


chine the wheel or snindle heads do not arm on each side for carrying the grinding tlhe work differently if desired and stops 


move after being properly adjusted, but head. The right-hand head is fixed, while each when the prop mount of metal 


are locked rigidly to the two long, narrow the other is mounted on a long, rigid slide, has been removed, 





~ - ee 


re es ae 


r ie ibs, 














FIG. I. BATH DOUBLE-HEAD INTERNAL GRINDER WITH OUILL CHI 
bezrings in place of o1ue wide one as is atid can be adjusted ny position within eter h 
usually done. These slides are at an angle the range allowed by the drum driving the wheel is provided with a_ sizine 
of about 45 degrees and have the gib at erinding spindl mond, which prevents the hole being 
the bottom. This means that they always [he grinding head and its support are a ground t large by cutting awav the 
hang from the upper cdge, and in locking wood example of the attention that has grinding wheel wl it has be f ’ 
arc simply drawn tight against this upper been paid to rigidity, all bearing surfaces the proper dist 
edge, not being lifted cr pulled up against being long and ve ry closely fitted, in addi 
the lower edge as would be the case were tion to having sufficient metal to absorb \ RBIN HE VIBRATION 
the gibs at the top. The plan adopted as much vibration as possible. Each grind In supporting W f il 
gives a solid, rigid contact at all times, ing spindle is carried in two large tape grinding Mr. Bat s depart r 
and the alinement is not changed by bronze bearings, supported in the head bly from former practi ind pr les a 
clamping shown, and this head is double slides large subs tial ll orted two 
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FIG. 2. USED 


large bearings, so that the work can, in 


most cases, be entirely surrounded by the 
supporting quill, instead of projecting a 


long distance from a chuck and being 
held at one end [his substantial sup 
port tends to absorb the vibration, and 


the result obtained in grinding with this 
seems to indicate that it is hold 
This 
quill is supplied with either chuck or face 


machine 


ing the work with extreme rigidity. 


plate and allows of considerable ingenuity 
holding the work. It 
an independent belt from a 


i the method of 


is driven by 


variable speed counter, so that the work 
may be revolved fast or slow as seems 
best for the case in hand. 

[he cross-feeding mechanism of both 


the table and head is shown in Figs. 7 and 
seen that the table 
dogs trip the stop lever 4 
that the V-shaped 
down the roller and plunger ¢ 
it the lever D, to 


11, in which it will be 


and throw it so 
projection B forces 
and with 
which connected the 


feed lever and pawl £, acting directly on 


tooth ratchet which controls the 
lhe feed 


distance D is moved, and 


the fine 


cross-feed screw amount of 
de pends on the 
adjusting 


end under the 
In the cross-feed for the 


this is regulated by the screw 


1 


shown at th« of the levet 


plunger heads, 


the only modification is that the tripping 


AS A 






¥ 


-_ , Th te 
mmm) & e- 


i) 


DOUBLE-HEAD GRINDER WITH TWO WORK 


bar B, Fig. 4, is moved by a raised stop 
fastened to the table, and acts on the feed 
screw through the lever D without the 


aid of a plunger in this case. An interest- 
detail of the nut N 


on the cross-feed screw, which consists of 


construction is 


ing 


three soft-metal pieces threaded to suit 
the screw and held in position by the set 


screw shown. This allows them to al- 
ways be kept in close contact with the 
feed screw and do away with any lost 
motion which might occur in a full nut 


as regularly constructed. The screw disk 
is divided for micrometer graduations and 
has the stop which is readily moved to 
any desired position by the small pinion 
working on a central gear. The gradua- 
tions show quarter thousandths, 

\nother interesting feature of the table 
feed mechanism is the automatic throw- 
out, which is controlled by handle 7, Fig. 


10. This handle also allows the operator 


te move the table in either direction by 
power, depending on which way it is 
thrown. The outer handle is loose and 


contains the pins P on the inside of the 


oar, Fig. 8, and has a_bayonet-joint 


connection, so that it can be held in its 
left free to move 
out under the internal 


When turned so that the pin QO 


outer position, or can be 


in and action of 


spring 





HOLDING 








HEADS 


has free play in the long slot, the handle 
automatically stops in the central position, 
the pin P seating in holes in the carriage 
frame, and holding the clutch R out of 
engagement in both directions. This does 
away with the necessity of cate or skill 
on the part of the operator to stop the 
machine at the end of the travel, for 
measurement or other purposes. 

Six rates of table feed are provided by a 
cone of gears, which are controlled by a 
sliding key on the rod S, and these give 
a table travel of from 2 to 12 feet per 
minute, as desired. 


THe Supportep SPINDLE 

On long work that is open at both ends 
Mr. Bath uses a very ingenious supported 
spindle, which allows long and compara 
tively small holes to be ground at a much 
faster rate than has hitherto been deemed 
possible. One or more wheels are mounted 
on a short arbor, as shown at 4, Fig. 6. 
By spacing these in accordance with the 
length of the bushing being ground, three 
wheels are at work in place of one, and 
the work is done in proportionately less 
time. These can be driven from either 
head, the right in this case, by means of 
the sectional spindle mounted in substan- 
tial 


bearings. This construction largely 

















GRINDER WITH SUPPORTED 


3. INTERNAI 
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SPINDLE 
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does away with any springing of the spin- 
dle itself, due to heating, and adds to the 
accuracy of the work 
The outer end of the wheel arbor has 
small projection, which is a good fit into 
a supporting spindle held in th ther 
head, as seen at B and ( Phi pin 
dle runs in bearings very similar to 
the driving spindle, and by revolving 
this at the same speed there is no 
wear on the projection of the wheel 
| 


arbor, the wear being transferred to the 
large bearings of the supporting spindle 
It is evident that if the supporting spindle 
is revolved at the same speed as the dri 
ing spindle there will be no motion, and 
consequently no wear on the small end of 
the wheel arbor, and by varying the speed 
of the supporting spindle with relation to 
the driving spindle, any desired distribu 
tion of the wear between the two bearings 
can be secured. 

At D is a piece being ground from each 
end, of varying diameters and practically 
two separate jobs. This avoids the neces- 
sity of reversing the work, saves much 
time and insures the two holes being in 
line with each other At E two inde 
pendent wheels, one on each spindle, are 
at work on the same piece. One can 
rough and the other finish as the feed 
of each head is entirely independent 
F shows the details of the mill for driv 
ing the work, while G gives an idea of 


1 


the construction of the single-end spindle 
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FIG. 5. TWO HEADS MOUNTED AS 


It runs in a rigidly constructed support or 
bushing, with a large substantial base to 
absorb vibration. This spindle, as with all 
the others, is driven by a tang to avoid 
springing from heating 

Some of the other interesting features 
of this internal grinding machine are the 
various combinations of wheels which can 
be used either as two almost independent 
machines, or both wheels being used on 
opposite ends of the same piece 


Four or more table dogs are employed 




















FIG. 4. END VIEW OF 


INTERNAL GRINDER 


4 DISK OR RING GRINDER 


to act as stops in grinding to shoulders, 
or any similar work, as any of the dogs 
can instantly be turned up out of the way 
as soon as one part of the work is done, 
and the table immediately travels to the 
next dog and reverses at the proper place 
for the next diameter of work. Travel- 
ing diamonds are employed, so that the 
grinding wheel may be kept perfectly true 
at all times and without stopping to rig 
up a special fixture for this purpose 

As shown in Fig. 2 two independent 
heads are used for holding work, so that 
it practically gives two machines when 
short work is to be ground. 

From this it will be seen that long or 
short holes can be readily ground, that 
these can be straight or taper, that a sleeve 
full of washers can be ground as readily 
as a solid bushing, and that many other 
uses can be found for it. When the single 
end spindles are used the wheel is fed 
into the work, but with the supported bar in 


use the wheel slides are locked and the 


cross-feed in front of the machine comes 
i! t play I he th ree cross fee ds, ( Tt 
each spindle and f the whole table, mak« 
t pract ll double machine, w has 
tl idvanta over the single spindl: 

large riety of work 

Another equipment f the regul 
grinder is show n Fig. 5 where tw 
heads are fitted to the table, each carryit 

face plate : magnetic chuck, 
especially designed for grinding disk 
piston rings his utilizes both wheels at 

y nia s+ found desirable on cert 
lasses of worl ne wheel can be I 
t roughing 1 th ther for ishing 
There is large variety of work whicl 
can be done on fixtures of this kind 

each head is independent of the other 
any desired adjustment or variation can 
e secured 

SoME OF THE WorK Done 
Those of us who remember when in- 


ternal grinding consisted more in a small 
display of fireworks than in the actual re- 
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FIG. O CONSTRUCTION OF SUPPORTED AND SINGLE SPINDLES, AND HEAD 
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moval of much metal, will be astonished at 


the work done by this machine. The 
substantial design of both machine and 
spindle, together with the use of large 


grinding wheels and ample supports for 
the work to be ground, enable grinding 
to be done which has often been consid- 
An examination of the 
cutting under even a 


ered impossible 


glass 


low-power 


shows them to be actual chips instead of 


small particles ground off, and some of 


the following tests give an idea of the 
rapidity with which stock may be removed 
On a cast-iron bushing 12 


the 


in this way: 


inches long, 334 inches in diameter, 


bore was enlarged 1/32 of an inch in 5 


minutes, and a round hole of uniform 
This 


a supported spindle and using two 


diameter was the result was done 
with 
314-inch wheels with %-inch face 

With single-end spindles, a steel bush 
inches long with a hole 3'%4 inches 
0.018 


ng O 


in diameter was enlarged inch in 


5 minutes. A _ phosphor-bronze bushing 


2% inches long, 3%-inch hole was en 
larged 0.10 inch in 5 minutes 

Another feature that is a departure in 
internal grinding is the use of wheels as 
the 


This is made possible by 


being 
the 


large as can be run in hole 
ground. 
amount of power available, and as a re- 
sult, the machine does more work in the 
same time, as more cutting points are at 
work in much the same way as the use 
ot several lathe tools insure a larger pro- 
duction. This, in connection with the 
use of two or three wheels at a time, is 
largely responsible for the result obtained 

The 
horsepower when at work on heavy grind- 


machine uses an average of 2% 


ing, and runs at 7500 revolutions per min- 
ite, giving it an enormous cutting capacity. 





A New Steel 


The suggestion made by Professor 
Arnold at the recent meeting of the Royal 
Britain has attained 


Institution of Great 


ictuality sooner than was anticipated. The 
professor stated that, speaking on specitic 
} 


knowledge, he was 


that the 


within his 


tacts 


strongly of opinion best high 


speed steel of to day was destined to be 
superseded, and that he thought it prob 


able a year hence there would be on the 


market a British steel with quadruple the 


utting power of any now known to 


metallurgy. This naturally caused intense 


xcitement steel manufacturers, 
Sheffield 


consternation 


among 


ind in created a feeling littl 


iort of Inquiries among 


he four or five present makers shows 


hat the announcement was received wit! 
i considerable amount of incredulity. O1 
the secret was 


Messrs. Jonas 


Continental Steel 


Wednesday, however, 
ind it was announced that 
nd Colver, of the 


Works, 


had discovered a new steel, whi 
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in the opinion of experts, fully justified 
the encomiums of the professor. 

Messrs. Jonas and Colver state that the 
steel, as a matter of fact, is already on 
the market, and that samples have been 
in the hands of travelers of the firm since 
the beginning of the year. Rigorous tests 
the has un 
effi 


have been made, and steel 
doubtedly more than quadrupled the 
ciency of any existing steel of a similar 
type. 

The history of the research leading up 
to the discovery of the new steel has pe 
When 


Company ot 
a defeat for the 


litigation with 


Ame ri a 


, 
the 


culiar interest. 
the Bethlehem 
which has since ended in 


makers over the water—was_ entered 


upon, Messrs. Jonas and Colver set them 


selves to consider how to maintain their 


position if the judgment of the American 
steel 


shut out 


the 


courts should high-speed 


made under prevailing conditions 
When high-speed steel was first produced 
subsequent 


it was water-hardened, but a 


improvement resulted in water-hardening 


being changed for air-blast hardening. It 
was through this latter feature that Shef 
field 
flict with the reported 

Experiments were conducted at the Con 
Steel Works 
tending over six months, and the 


makers found themselves in con 


American patents 
tinental for a period ex 
result 
was the production of a new steel which 
was hardened in water, and which showed 
a remarkable increase in hardness over 
the present existing high-speed steel. The 
firm was thus placed in a position inde 
pendent of the result of the American 
litigation. The new steel can be annealed; 
no modern high-speed steel, in fact, has 
any advantage over it in the matters of 
annealing, forging, and over-heating. An 
interesting experiment recently conducted 
by the makers showed that a tool made 


from the steel could be hardened seven- 


teen consecutive times in cold water 
without showing any signs of a crack 
Interviewed on the subject, B. W. 


and works 
that the 


Winder, director 


manager of 
the company, l 


said new 
call for any 


The 


would 


was in no way calculated to 


eration on the part of machinery 


idea had been to produce steel that 
) 


last longer at the same speed, feeds, etc 
forming cutters, for instance, it was 
nly the edge of the tool which the engi 
neer really purchased, as when this was 
worn even the fiftieth part of an inch the 
was no good, and required sharps 
ng The wearing quality of the cutt 
was therefore of vital importa Phe 
ew stee would hard tl i 
ite t could also be ‘ i 
aft even blas It could S¢ 
anyone accustomed to w K WV ig 
speed steels As to the cutting power, it 
was difficult to give comparative results 
as so much depended on the quality of 
aterial. On very mild steels it would 
bably do two or three tim é s th 


337 


as the present tool steel. On a hard ma- 


terial very much better results were 


achieved, sometimes as much as six or 
seven tiines what customers were getting 


Mr. 


instanced a tool made out of the 


out of high-speed steel. 


Winder 
existing high-speed steel, which, working 


ordinary 


had to be 
Last 


on a very hard material, 


ground at least five times a day 


week a similar cutter made from the new 


steel was put on. It worked a day and 
a half with one grinding, and the report 
that morning was that it was going on 
ery well indeed In such machines as 
turret-lathes, he pointed out, the new 
steel would prove invaluable, as’ these 
were often fitted with a dozen tools on 
ne turret, and the breaking down of any 

e of these necessitated the stoppage 
{ the whole work until it was replaced 
\s to comparative cost, Mr. Winder pre 
ferred t Say thing, although, of 
urse e admitted the new steel was 
more expensive than the existing ma 
terial 


subse 


Arnold, int 


quently, said he 


Professor erviewed 


maintained the views ex 
pressed at the Institution, that tl 


ere Was 


no comparison between the cutting 


powers of the new and the present high- 


speed steels. He was only interested in 
the matter from a scientific point of view, 
but to a the 


exhibited by this steel formed an intensely 


scientific man phenomena 


interesting field for investigation. It was 
an absolute departure in metallurgy to 
have obtained a water-quenched steel with 
of the tool a bright red 
material. 
This steel, and the experiments leading 
up to it, 


the cutting edge 


glow when cutting very hard 
had been under his notice for a 
lengthened period. Of course, it was pos- 
sible to exaggerate the importance of the 
matter to the steel industry, owing to the 


high- 


speed steel used compared with ordinary 


comparatively small quantity of 
carbon steel, but it marked a notable ad- 
not 


that 


vance. The secret, of could 


course, 


always *e kept, and he _ believed 
three years hence every high-speed steel 
] } 


manufacturer in the country would be 


making this steel Engineering 
“lL, . e + ] e } ‘wT 
[This new steel has been named “N 
i ; 4 
Supt is ad ted awe 24 
Ed 
‘ 
| 
{) ll s I inul es x } 
f [ Kingd n 1908, 1 
, 1 a 
‘ e eas afi ‘ ersé 
1 @ 
< eas f only $621.6 1 
. ‘ 
ex t $150.055.338 at s S 
, 7 > vast for y + 
g It ire. minin c r ilw 
S es, eT wil sce 
Tec lt inv great ore i he r 
e<¢ t? tt. , . ] 
tur the { er States OT 
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e( t xports T b ° 
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The Methods of Modern Tack Making 


The Way in Which Material Is Selected and the Interesting 
Machinery Which Turns out from 300 to 2000 Tacks Per Minute 


EDITORIAL CORRESPONDENCE 


Among the interesting examples of what 
may perhaps be called minor industries 1s 
that of making tacks, which includes all 
kinds from the smallest gimp to the very 
large ones with a business end of de 
cidedly large proportions 

The steel comes in sheets and must be 
selected to have the required stiffness for 
driving into hardwood floors in some 
cases, the malleability to allow for the up- 


setting of the large head and the strength 





and toughness to prevent the cuss words 
which are often occasioned by having the 
head pull off 

Ihe sheet steel comes in bundles from 
the mill and goes, first of all, to the pick 
ling bath to remove the hard scale on the 
outside. The bundles are opened, the 
sheets separated by metal clips and placed 
in a cradle, as shown in Fig. 1. The two 
side or end pieces of this lie out flat on 
the floor until the cradle has been loaded 
Then the ends are brought up, as shown, 
which holds the sheets in place and allows 
the crane hook to take hold. 

Over the tank is a runway or trolley 
track on which the hoist runs, and a few 








turns of the wheel serve to lift the cradle 
ful of sheets so as to clear the edge of 1G. 3. SHEARING OR SLITTING THE SHEETS 


FIG. I THE PICKLING BATH FIG. 2, GAGING THE SHEETS 
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the tank, and it is then run over the acid 
tank the This 
contains a very dilute solution of sulphuric 


which is in foreground. 
acid into which the plates are dipped for 
perhaps 20 minutes, after which they are 
hoisted out and carried along to a fresh 
water tank provided with circulating water 


so as to get rid of the sulphuric acid after 


it has edten away the hard outside scal 
After the rinsing it goes to a third tank 
containing limewater in saturated solu 


tion, and a dipping here gives it a light 


coating of lime, which effectually prevents 


rusting from either the acid or the water 


A NoveEL 


sheets are 


INSPECTION GAGI 


The 


spected for thickness, which is being done 


now ready to be in 
in Fig. 2. The inspector has what might 
be called an 
though it 
punch and a mariner’s sextant. 


micrometer, al 
belt 


In reality 


indicating 
looks a cross between a 
it is an exceedingly clever and convenient 
instrument, consisting of a pair of jaws 
semething like a pair of pliers, but hav 
ing these jaws connected with a sensitive 
multiplying lever, swinging over quite a 
large arc which is graduated in two ways 
On one side of a center line are marks in 
dicating the correct thickness of the vari 
ous gages which are used in making tacks 
On the 
graduations which read to thousandths of 
the 
yn the sheet to be measured and 


ther side of this center line are 


an inch In operation jaws are 
pressed 
the inspector watches the pointer on the 
scale. If it 


number the sheet is passed for this thick- 


stops at the required gage 


ness, and if it is not exactly right, the 
graduations on the other side of the cen- 
ter line show how many thousandths it is 
the other. This 
sorting of the sheets, 
allows them to be handled 


out one way or allows 


very close and at 


the same time 


very rapidly, as can be imagined. 
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FIG. 5. THE TACK MACHINE AT CLOSE RAN 

The next operation is the slitting or it takes practice to feed the sheet in 

shearing of the sheets into strips of the against the stop every time 
required width, as the width must allow From here they go to the limit gages, 
for the proper length of shank and also shown in Fig. 4, which afford rapid 
material for upsetting the head. The means of final inspection and detect varia 
tions in thickness of the same sheet \l 


shearing or slitting machines are shown 


in Fig. 3, which shears the whole width 
at one stroke, the sheets being held in 
place by the four spring plungers shown 
in front of the blade. This press runs 
about 130 revolutions per minute and cuts 
up the strips at such a rapid rate that 

















FIG. 4. GAGING 


SHEETS BY 


LIMIT GAGES 


though it is comparatively crude, it an 


purpose admirably, and is an 


swers the 


application of the limit principle in a class 


of work where it would hardly be ex 
pected. The strips which fail to pass be 
tween the first set of points are laid in 
front; those which go through the first 
set but not the second go in the first de 
pression, and so on to the end. The small 
est ones, which pass through the last set 
f points go into a special pil In this 
way it 1s possible to sort the strips so as 


to secure great uniformity, which adds to 
the uniform working and consequently the 
output of the tack machines themselves 


TH K-MAKING MACHINES 

Or t these is shown in detail in Fig 
5. which 1 very interesting example of 
automatic machinery of this class Che 
long strip re clamped in tongs on the 
end of a rod which slides through the 
tub / d is fitted inside so that it turns 
with it. The rod with its tongs and strip 
tf mate 1 is fed forward by a cord and 
weight ttached te the back end of the 
rod 

[here are two punches B and C. both 
vorking i i but B is a little in 
idvance of A, so that it cuts through the 
strip first. When this has been done thi 
knife under is forced down by it. con 


pleting the shearing from the end of 
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FIG. 6. HEEL NAII 
rip e time carrying the 
blank down so that it can be gripped by 
jaws DD 1 /; which come in from each 
sic ind hold it to be headed \t he 
proper ti the heading hammer /: strikes 
i blow and the tack is completed, so that 
on the opening of the jaws it drops into 
the hopper beneath. Before the shearing 
knives B and C come down for the next 
teck the tube 1 together with the tongs 
d the strip of material have been rolled 
over one-half a revolution and the same 
operation is repeated 
This is done in order that the blank 
1 he sharp wedge, as shown in Fig 
7 gives something of an idea of 
the evolution of the tack from the strip 
to the he irticl \ll the pointing 
! d cutting it off at sharp 
his it lecessal 
ri ach tim 
IAow if 
P\ \ 
" HI 
( tting of 
} 
1 tl 1 d 
ne ot 4 
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aws holding the blank during the head 


ing operation as well as on the stock it 
self. As the 
it may be said to depend on the dies, and 
if these are round the fairly round head 
results, while if they are allowed to be 
come oblong or irregular the heads which 
are upset tend to assume the same shape 
the of an 


and are not pleasing to eve 


experienced tack maker 


stock is always rectangular 
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THREE HuUNpRED Tacks A MINUTE 


Although these machines seem some- 
what crude in many respects they are in 
reality a very nice piece of mechanism 
for this particular work and require very 
careful adjustment, as can be seen when 
they run at a rate of 300 complete tacks 
a minute. The heads are formed by simple 
upsetting tack, 


when it comes to the round head or 


for the ordinary carpet 
but 
gimp tack the forming die or button is 
used to insure the desired shape. 

After the tacks have been made they 


tumbled in tumbling barrels in which 


are 
there is a little graphite and this, in ad 
dition to taking off the sharp edges, 


them a smoothness which is very 


gives 

agreeable to those who use them 
Phey through the 

screen 8, being dumped in 


are then put sorting 


lig 
at the back end and feeding 


shown in 
the hoppers 
to the 
or screens 
fall 


ones go completely 


inside of the perforated cylinders 
heads 
the 
the 


other 


defective 


sk ts 


Those with 


will through these while 


through 


the 


pe rfect 
screen and into receptacles at 
In some cases, particularly the shoe 
with 


end 


nails which are used in connection 
some of the shoe-sewing machinery for 
temporarily holding the soles and uppers 
together, great care is taken to have the 
lieads perfectly smooth on the edge so as 
not to cut the leather should they come 
in violent contact with it. These nails 
are sorted several times, going through 
three banks of these revolving screens so 
to be sure all 
heads. In addition to this they are in- 


spected by hand, a large number being 


and sort out defective 


as 


spread out over a sheet of zinc or other 


metal and the girl very scon picks out all 
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which have edges sharp enough to do 


damage. 
A few figures in regard to the sizes of 
tacks may be of interest. All machine 


shoe tacks are cut from metal 0.032 to 
0.035 thick, hand shoe 
tacks are made from sheets 0.032 to 0.072 
inch in thickness. The heads on the ma- 
chine tacks are 0.109 inch, but on 
the hand shoe tacks they run from 0.109 
to 0.150 inch. 


inch while the 


shoe 


Common or hardware tacks are made 
as tollows: 

Thick Thick 

Length, ness of Length, ness of 

Size No Inch Stock. Size No Inch Stock 

2 Oz 4 0.032) 12 0z 13 0.065 

24 0z AY 0.035 14 oz. ; 0.065 

3 02 é 0.042) 16 0z iF 0.072 

1 OZ ; 0.042 18 oz. ri 0.072 

6 Oz 4 0.049 20 02 is 0.083 

S OZ. ia 0.049 2202 l 0.083 

10 oz 4 0. 05S 24 0z Lis 0.083 
MAKING 2000 HEEL Naits A MINUTE 


In the making of the ordinary heel 
nail which is simply 
out any head being 
an entirely diffeftent 
employed, as can be seen in Fig. 6. [he 


the 


a steel wedge with 
formed on the end, 
class of machine is 
strips in this case are clamped in 
holders shown, which slide down ways in 
front of the nail-cutting machine, being 
and 


fed as in the other case by rope 


weight. In reality this is simply a shear 
which is run at the rate of 500 cuts per 
minute, and as there are four strips be- 
ing fed down at the same time it makes 
2000 nails per minute 

Instead of turning the stock over in 
this case as with the other tack machine, 
the back 
forth around the trunnions, which can be 
top bottom. This 
angular cut, first one way and then the 
other, the machine swung 
back and forth by the eccentric rod shown 
at the right. The stock stops against a 
plate directly behind the shearing knife, 


whole machine oscillates and 


seen and gives an 


whole being 


making a simple arrangement and 


one which requires very little attention. 


very 


consider 
this 


minute, 


It is rather interesting also to 


the reversal of the entire weight of 


machine at the rate of 500 per 


for, although it is not a very large ma 
has_ considerabie 


chine it necessarily 


weight 


We are indebted to the C. W. Cross 
Company, Brockton, Mass., and parti 
larly to Walter Taylor, its  superin 


tendent, for the information and illustra 


secured in this connection 


tions 


The United States contains about 170 


active foundries devoted to the manufac 


ture of steel castings, not including other 


steel plants where castings are occasionally 


produced, incidental to their regular busi 
ness. Of these 170, about Ior can mak 
pen-hearth castings, 43 can make bes 
semer-converter castings? and 45 car make 


sting 


steel ca 


crucible 
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A Discussion of Involute-spur and 
Helical Gearing 


By FraNK BuRGESS 


In recognizing the fact that there is no 
that 
the exact involute tooth curve for specific 


cure-all for gear evils, it is evident 
duty is a subject that could be discussed 
without limit. Undoubtedly a large fund 


of information can be obtained by fre 


quent discussions of this subject, which 
will be to the 


ical engineer; yet | am positive that there 


invaluable average mechan 


is no theory that can be applied to all! 


and not even to the va 


classes Of gearing 


rious kinds in the limited spur-gear field 


(he subject of tooth curves is one covet 


ing a multitudinous number of 


applica 


ions. Each problem must be solved on 
its own merits. | ordinary purposes, 
however, the general standard which has 
been in use for about a quarter of a cen 


tury 1s suitable for most 


commercla pur 


poses. Yet there are many problems that 


have arisen during the last five to ten 
years where this general standard is not 
suitable as a solution. Machines are now 
built for high-speed, high-duty; a maxi 


mum of efficiency, durability and economy, 


and a minimum of vibration and noise 


The the 


parts entering into such machines are a 


designing and proportioning of 
severe tax upon the mechanical engineers 
of today, particularly those problems that 
the Such 
problems are only imperfectly understood 


are in realm of kinematics 


in spite of the large amount of superior 
that 
built during the 


and 
sur 


has been designed 


last 15 


machinery 
years. It is 
prising what stupendous ignorance is man 
some manufacturing concerns 
and thous 


ifested by 
who are investing thousands 
ands of dollars in machinery, and are not 
getting the satisfactory results that are to 
be expected from such enormous expendi 
tures. 

With reference to high-speed and high 
ich thought 


been given to the 


duty machines, mt and atten 


tion has subject of 


] igh speed t ols and high speed steels In 





nany such cases the manufacturers have 
dopted lines of gearing suitable for th 
purpose intended and wonderful results 
have been obtaine For instance ci 
ler the g vt] ! development £ 
tomobile indus during e las I 
ears i s < < la ve | pla l 
YY gearing 1 ] S 
Tooth cury f involute-sp gearing 
ve me irl ( ed l pn 1 
n be characte ed S pe ‘ g 
iving less n 30 teetl p em 
een i severe 1 Phe lift Ities |} 
been to get real 1¢ \ d \ 
mbined witl lack f vibration and 


noise. My own solution of problems 
olving small number of teeth, less tl 
20, is the use of heli 1 te designed f 
he spectfic « litions involved, inste 

S oT ] W lh Ww 


341 


make the broad 


designed to run at a high speed should be 


statement that no gears 
designed or cut with anything but helical 
teeth, provided the smallest gear of the 


pair contains 20 teeth or less, and in most 


instances 30 teeth or less 

[he usual stock cutters in the market 
for spur gearing are seldom made to be 
used for cutting gears with less than 12 


teeth; even for special purposes pinions 
are rarely cut with less than 8 teeth, and 
the 
impossible to 


in such cases the pinion is usually 


driver It is practically 


transmit power with a pinion having less 


than 12 teeth as the driven member. If. 
therefore, a driven spur gear is imprac 
tical with | than 12 teeth, it is quite 
bvious that as the iunber of teeth de 
creases the difficulty of obtaining satis 


ults, that is a minimum of vi 
maximum of durability and 
efficiency ar likewis« increased If this 


argument applies to a gear or pinion with 


a small number of teeth, the indications 
re that the same principles will apply to 
gears with larger number of teeth, 
though not, however, in the same ratio 
Today very few engineers are disputing 
the fact that the helical tooth is the best 
form of tooth for refined gear move 
ments [he principal reason why this 


form has not been adopted and universally 


used has been one of expense in manu 


facture An additional reason is that such 
gears have not been thoroughly tested by 
the average gear user, and thus there is a 
lack of knowledge as to their efficiencies 
\gain the 
know that 


commercial 


does not 
standard 


average designer 


helical 


article and as such are adapted 


wears are a 


‘or the average purposes for which spur 
gears are used 

Referring again to the subject of tooth 
curves, and particularly to the question of 
the depth of tooth, I am satisfied that for 
the ordinary gear of today the so-called 
standard depth 1s a depth that shou 


universally used. However, I am greatly 


in favor of the 


whole my preference is for 


20 degre¢ 


and on the 


involute teeth having a pressure angle of 
2 d grees d dept! ] 
Ww consi ed st rd { le 
re? pres 1 | lie ' 
QT | | | 
1 
gear wl \ wit! 5 I ld 
( wit gl -V 2 
| 1 \ \ p p 
\ ( ‘ y 
W he t ‘ 
‘ { +} 
nal | ¢ 
tely t W! ! weve 
' 
\ ‘ less 
s Iw | sent Che 
‘ | t S1g c 
r¢ ses Ss ? 
. ws t sms 
t t I ve nd sec 
Is ¢ terials f 
’ * ay 
“ g esh s d | efully s« 
; 1 
I work that 1s 








t¢ be done 


should havi 
fact has been very forcibly demonstrated 


In general the smaller gear 


the strénger material. This 


to me. It is remarkable with what rapid- 
ity certain gears will lose their efficiency 
and become useless because of excessive 
slight 
will 


vibration, and also what a change 


in the design of a similar gear pro- 
duce remarkable efficiency and durability 

Whereas there has 
invention in this 
there has been a steady developing 


Che improve 


not been any novel 


line within the last few 


years, 
nd pt rfecting of old ideas 
nents in gear-cutting machinery have been 


ne of the most potent attributing causes 
to this development To summarize 
briefly; I believe that the ordinary re 


virements in gear movements have been 


ilready attained; yet there are many prob 
lems not fully solved, particularly in the 


field of severe requirements. These prob 


lems are still in the process of evolution, 


and hence what now seems im 


possible will no doubt be possible 


10 years 





Annealing Iron Castings 


By lr. Toot 


It happens quite often that one comes 
cross extremely hard iron castings that 
refuse to be drilled or machined. Some 
that 


punching them, we 


castings broke, by simply center 


made as soft as com 
they drilled as 


wrought iron and 


The castings referred to were very 


mon 
easily 
thin and considerably warped. They were 
required to clamp a door tightly but they 
invariably broke when pulling up the bolts 

Having a wrought-iron heating furnace 


in our shop, we converted it, for the time 


eing, into a malleable plant, only using 
different absorbing or annealing material 
lo do this we got a supply of old sheet 
iron boxes from the junk pile, a supply of 
irned molding sand, that was perfectly 


dry, from the foundry and a few sacks of 


fat pine chips from the planing mill. [1 


proceeded to put a layer of molding 


nd in the bottom of each box and on this 
t 1 inch of pine chips and the castings 

p of that, being careful that they 
ld not touch each other or the sides of 

the box. More pine chips were then packed 
] nt p nd side t a depth of 
inches 1 the box then filled 

\ t] nolding sand After this the 
\ plac the irna d sub 

he r rteen } , 

A d alle , d t 

\ + + ! g we re 

+ rs ] . | ] rt 1,1 vh + 

I t drilled easily and 

I] the d s tightly 

a | ed 1 
“te } mo 

veighed perhaps 20 pounds 

‘ ile ; } ‘ ‘ 

! \ () the | 
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used a heating furnace also, but packed 
the castings differently. 

After the 
Saturday afternoon, I made a good bed of 


letting furnace go down on 
molding sand, and then pine chips, then 
laid the castings on them about two inches 
apart. I then put about 
chips on top and covered the whole with 


six inches of 
perhaps ten inches of the burnt sand. | 
then fired the furnace and kept it at a low 
heat until the Monday 
morning, when I had them uncovered and 
let them and the furnace cool down. 
When withdrawn, 
found extremely soft and in splendid con- 
take the 
place of malleable had 
doubts about their being soft enough, but 


red following 


the castings were 


dition. As these pieces were to 


castings, | my 


when tested it was found they were really 











b) 








FIG. I \ 


were buying. 


getting a very rocky article 


better than the castings we 


\s we were 


just at that time, however, it is not say- 
ing a great deal 
The burnt sand alone is an excellent ar 


ticle to anneal hard castings, and I claim 
no laurels for its discovery, having read 
of its merits years ago in a_ scientific 


journal, but being a steel worker, and do 
ing a great deal of my heating with pine 
I had noticed what 
it had on Mushet 
offered to 


was glad 


a softening in- 
steel, therefore 
opportunity try its 


gray-iron castings, | 






- 
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Automatic Machine for 
Cutting Worm Sectors 


An 





By JosepH G. HORNER 


machine-tool makers have de- 


a number of highly specialized 
ire used in the automobile 


French 
ve loped 
machines which ; 
them betraying con- 
In the ac- 


industry, some of 


siderable ingenuity in design 
companying drawings I show a machine 
of this class, constructed solely for cutting 
which are used in the 
steering gears of automobiles. The blanks 
are of forged steel, bored to take the shaft, 


the worm sectors 





>)) 





ee ie 






































UTTING MACHINE 


and with a lever formed in one with the 
forging. The machine then holds the blank 
by its bore, on a mandral, and a hob cutter 
produces the teeth in a series of traverses, 
the cut gradually deepening until the final 
depth is reached. The operation is en- 
tirely automatic after setting the piece. 
Fig. I gives three general views of the 
machine, and subsequent views are details 
of the mechanism. In Fig. 1 it is seen that 
a box forms the the 
mechanism and that the cutter spindle is 


base support for 


fitted in a main bearing 4 with an ad 
stay B for the end of 
arbor, which 1s provided with a 


justable outboard 


the nut. 











de- 
red 


vile 


yn- 
ac- 
ine 
ing 
the 
nks 
aft, 


| 


nthe 














the 
lank 
itter 
rSes. 
final 


en- 


the 
tails 
that 
the 
le is 


ad 
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A bearing C also supports the spindle 
The work spindle runs in a bearing LD) 
capable of being slid up and down the 
bracket E. On the end of the work spindl 
is a worm wheel F rotated by a worm in 
a box below it, and the relative rates ot 
rotation of the work and the cutter 
spindles are arranged to suit the sector be- 
ing cut. Change gears at G form the 
means of effecting the different ratios 

The driving of the two spindles is d 
rived from the fast and loose pulleys at 
H turning a shaft on which are two spur 
gears J and K, the first engaging with a 
wheel L, the other with a wheel M 
through an intermediate N, which reverses 
the direction of motion, and greatly in 
creases the speed also Either of these 
sets can be made to drive a shaft O (see 
Fig. 2) by throwing a claw clutch P to 
right or left. The turning of O imparts 
motion to a pair of miter gears Q and 
these rotate a shaft to which is connected 
a telescopic universal-jointed shaft AR, 
driving the first of the change gears at 
G. Provision is made, by mounting the 
first and second gears on shafts in eccen 
tric bushings, to put differently sized 
wheels, or to insert an intermediate, so 
that the direction of rotation is changed, 
and left-handed sectors can be cut. The 
cutter spindle is driven from O through 
the worm gear at § 

Looking at Fig. 3 it will be observed 
that the dividing worm wheel F has a cir 
cular tee-slot on its back, with two stop 
blocks a and b, bolted on. As the wheel 
turns, one block strikes a lever c, keyed 
on the end of a shaft which carries a pin 
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FIG. 3 DETAILS OF WORK-C ARRYIN‘ IECHANISM 


ion d and causes d, by virtue of its en 


gagement with a rack e on the back of 


the elevating nut, to lift the work-spindle 
slide D bodily, so that the sector is hoisted 
right out of engagement with the cutter 


























Simultaneously the lever moves a con 
necting rod f, on a vertical shaft, and so 


operates a short lever g coupled t i long 


” 


one /t, which operates a forked lever 7 mov 


ing the clutch P. This has the effect of re 
versing the motion, and of running th 
t high speed. Simultaneously 


by the twisting of 


sector back a 
a movement is given, 
the vertical shaft k, actuated from f to the 
slotted link /, which works the pawls m, 
and feeds the ratchet wheel » around a 
part of a revolution, thus putting on a 


certain amount of feed to the screw 0a, 


which feeds the slide D down Che other 
stop block on the back of / now comes 
into operati nd has the effect of \ 
ng c in reverse fashion, so t he | 
ion @ lowers the slide to its former p 
siti pl t fi g 
the ratch« lever ! d 
nd the cl WW < ] t 
sk Ww ¢ ng v | ls 
repeated until the proper depth of « 1S 

iched, whet } et il re 
in m, strikes the pawls » ws 
I 1¢ IT 1 ‘ 1 ‘ An e] l 

( ati i 
work is 

Phe y of é 

+1 
S t k W 
‘ ( ort Wi 
~ \\ { + 

| B 
tosse & ( | s was s “ t 
‘ ! ‘ \ 
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A Ball-Bearing Testing Machine and Its Wor 


Results Give Characteristic Friction Curves for Various Types of Bear- 
ings and Show Detrimental Effects of Thrust Load on Radial Bearings 


EDITORIAL CORRESPONDENCE 


About a year ago a carefully worked Near the bottom of the pillar isashaftcar- a bearing in position is indicaced by the 


ww 
+ 





out ball-bearing testing machine was in- ried in large ball bearings anddrivenbya letter B of Fig. 1. Surrounding this bear- 
stalled at the plant cf the Hess-Bright pulley indicated by the letter 4 of Fig. 2. ing and accurately fitted to tis external 
Company, Philadelphia. On the nose of a spindle in this shaft is diameter is a steel disk which in turn is 


Manufacturing 
Mr. Hess prepared the design and speci placed the bearing to be tested Such accurately fitted in the yoke ( 


fications for the macnine, and the work 





of building was carrie] out by the Riehl 
Brothers Testing Machine Company, also 
of Philadelphia. It is probably the most 
effective machine for the purpose intended 
ia existence today, and by its use a lerge 
fund of valuable data has been accumu 
lated. We are fortunate in being able to 
present illustrations of this machine, to 
gether with tabulated data and plotted 
curves showing the characteristics of cer 


certain types of ball bearing 


PURPOSES FOR WHICH THE MACHINE Was 


DEVISED 


[he machine was developed to test ball 
bearings by running them under vartous 
conditions of loads and speeds [wo 
types of load are provided for: the one, 
radial or normal to the shaft of the bear 
ings, the other axial or parallel to the 
shaft Furtnermore, there are arrange- 
ments so that both kinds of load can be 
applied to a bearing simultaneously. 

[The measure of success or failure of 
any ball bearing comprises two elements 
the carrying capacity and the frictional 
resistance. The machine was, therefore, 
designed to be capable of applying radial 
loads up to a maximum of 15,000 pounds, 
and thrust loads up to a maximum of 
i0,500 pounds under rotative speeds rang 
ing from 50 to 1500 revolutions per min 
ute Within these limits of loads and 
speeds the coefficient of friction can b 
accurately determined when radial load 


only is applied, when thrust load only is 

















applied, and when both radial and thrust 
load I ipplied simultaneously 
I) . OF THE BALL-BEARING TESTIN¢ 
MACHINE 
illustrations, Fig 
‘ VIEW f the testing n n 
iy t rrangement for testin 
1 load only; Fig. 2 show 
ent tor testing under thrust ioad 
e necessary arrangement w 
th thrust and radial loads are used will 
e followin o ck Ip 
- aie suntan asl 
t ] esigned p I ! 1 i 
lever t the top, wit ! 
ten hed bracket at 
B tl | { ind pill 


se: ' ase plat BALL-BEARING TESTING MACHINE ARRANGED FOR RADIAL LOADS 
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This yoke is connected to the vertical 
rod D through a shackle provided with 
knife edges. This rod in turn is con 
nected to the main weighing levers 
through knife-edged joints, and, in fact, 
the entire weighing lever system is pro 
vided with knife edges throughout. Thx 
load is applied to this weighing-levet 
system at the point E. When a bearing 
is in position, as has been described in 


connection with Fig. 1, and is loaded with 
a radial load and rotated by means of th« 
shaft, such rotations will cause a swing 
ing of the yoke about the center of the 
bearing shaft, thus causing a horizontal 
deflection of the joint between the yok« 
and the vertical rod. ‘Fhis deflection bears 
a certain relationship to the force of fric 
tion and thus to the coefficient of friction 

This relationship is expressed by the 
equation: 

6d 


5? 


i= 


in which # equals the coefficient of fric 
tion, d the horizontal deflection of the 
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joint and r the radius of the bearing bore, 
or the normal shaft diameter for which 


the bearing is made. Thus the factors 
to be noted in conducting ‘ test of 
I 


ball bearing under radial 


load on the bearing and the horizon 


vad are: The 





deflection of the joint between the voke 
and the rod. In practice it has been 
found wise to reverse the direction of ro 
tation of the bearing for each set of load 


conditions and thus obtain two deflection 


readings which are averaged 











ié 3 ryri 


\l 
































FIG. 2 BALL-BEARING TESTING MACHINE ARRANGED FOR HRUS LOADS 


FORM OF BEARINGS 


(he deflection is measured in the fol 
lowing mannet \ short distance below 
the knife-edge joint and attached to the 
end of the rod is a silver plate carrying 
i very fine vertical line In front of this 
plate and properly supported from the pil 
f the machine is a microscope with 
ocal and transverse adjustments Che 
horizontal motions are under control of 


micrometer! disk S graduated that 


0.0001 incl can hb read o1 its vernier 
ner readings obtained by in 

crpolation he cross hairs of the micro 
ope are brought into register with the 
line on the silver plate with the bearing 
rest Then with the machine running 

( ict ype 1s moved rizontally un 
i tne s | I d lin vail register 
\s we noted above two readings are 
ken, o1 for each direction of rotation 

| tnes A read gs ave! ed in order 
to obtain tl factor f determining the 
coefficient of fricti Illumination of the 
silver plate is obtained by mean f an 
incandescent lamp Referring t hig. 1 


the microscope with its method of mount 
ne and the light for illuminatior are 
plainly shown. By referring to Fig. 2 the 


1 
} 


silver plate on the rod end cal T seen 


TESTING A THRUST BEARING 


\ thrust bearing to be tested is mounted 


by means of a suitable holder on the nose 


of the spindle in a manner similar to the 
mounting of a radial bearing To the 
outer edge of the bearing is attached the 
yoke F by a forcing fit. To this yoke ts 
clamped by taper jaws a long piece of 
No. 32 music wire, which passes through 
the main shaft and to the weighing device 
at the rear This weighing system 1s 
plainly shown in Fig. 2; load thus applied 
is a direct pull upon the outer bearing 
race and is resisted by a large thrust bear- 


ing adapted to the shaft of the machine 





lo this iched a long pointer 


Swings across a 


yoke F is atti 
situated at 
See the 


scale 


the upper part of the machine. 


etter G Fig. 2. The ends of this yoke 
terminate in knife-edge bearings upon 
whicl hung scale pans When a bear- 
il s under test, the force of friction 
tends to deflect or swing this yoke and 
the pointer attached to it. This swinging 
force is balanced by means of weights 


scale as in the test of 


placed in the 


pans ; 


5 
Pa 
a 
= 
rr 
€ 
> 4 
0 

0 400 300 1200 1600 2000 

Load in Pounds 

FIG. 4. CHARACTERISTIC CURVES FOR A NO, 


radial bearing two observations are made, 
one with the bearing running in each di- 
rection. These weights are then averaged 
and this the 
arm of the yoke equals the torque pro- 


average weight times lever 


duced by the frictional resistance of the 
bearing. The coefficient of friction is ex- 
pressed by the equation 
Pi 
i= 
8 x R ’ 


inwhich “# equals the coefficient of friction, 
T the torque, L the load and R the radius 





Pressure Beariug iu | 
FI 6. FRICTION CHARACTERISTICS OF A RA 
DIAL LOAD BALL BEARING NO. 308 
NDER NORMAL CONDITIONS 
\ND UNDER ABUSI 
ot the bore of th be iring, or the diam 
f the shaft to which the bearing is 
to be applied 
R BEARING WITH BOTH 
XADIAL AND AXIAL LOoOaApDs 
When a radial bearing is to be tested 
with both radial and axial loads. the 
loads are applied in the same manner and 
by the same mechanism as has been de 
ribed for each load separately The 


coefhcient of friction, however, is deter 
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mined entirely from the observations of 


the deflection of 


yoke and rod. 


the joint between the 


The sensitiveness of the machine is 
such that the one hundred thousandth 
part of an inch can be estimated in read- 


ing the microscope in connection with ra- 
the scale used for testing axial 


loads will respond appreciably to weights 


dial loads ; 


of 0.0005 pound placed in the scale pans; 


with combined loading the error produced 


eessesce 
RES&SS= 


Coefficient of 
Friction in Percent 


2400 2800 


308 RADIAL BEARING FIG. 5. 


by the torsion of the wire, No. 32 music- 
wire gage, used to apply thrust loads 1s 
equal to one-half of one per cent. for a 
load of 245 pounds. As the thrust loads 
are increased, this error is proportionately 


decreased. 


BEARINGS AND THEIR CHAR- 
ACTERISTIC CURVES 


TYPICAL 


Fig. 3 shows three typical bearings made 


5200 200 400 


CHARACTERISTIC CURVE FOR A NO. Q 
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lo show characteristic readings as ob- 


served in using the machine, and the co- 


efficients of friction as determined for a 


No. 308 radial bearing and a No. oR 
thrust bearing, Tables 1 to 4, inclusive, are 
pre sented. Table 1 is the log of a test of 


a No. 308 radial bearing at a speed of 
325 loads 
varying from 400 pounds to 2800 pounds, 
7 he 


given, the difference is 


revolutions per minute under 


by increments as shown. actual ver 


nier readings are 





800 1000 1400 1600 


Load in Pounds 


1200 
American Machinut, NV. ¥ 


rTHRUST BEARING 


shown together with the average, and the 
corresponding coefficient of friction in per 
cent. The last column of the table gives 
a few observations of the oil temperature. 

All of the bearings under test are run 
with a surplus of oil as shown from their 
position with reference to a small oil tank 
in Figs. 1 and 2. It is possible to run 
special tests with bearings dry or with 
bearings fed with sand or under other ab- 

















FIG. 7 PARTS OF BALL 
by the Hess 


te left 


Bright Company. From right 
No. 308 radial 
diameter of 
8 balls 


a rated radial load at constant 


they are, bear 


one 


bore 1.5748 


ing having a 


inches containing with separators 


and having 
speed of pounds The middle is a 
No 


1.7716 inches, contain 17 balls and having 


1450 


9R thrust bearing having a bore of 


rated thrust loads of 4000, 1550, 1200, 900, 
775 and 650 for speeds of 10, 150, 300, 500 
1000 and 1500 revolutions per minute, re- 
spectively The the left is a 
16-inch M 


mainly in line-shafting work 


bearing at 


i ¥ adapter bearing, used 


BEARINGS 


TESTED TO DESTRUCTION 


but to determine the 


bearing under 


normal conditions, 


action of a what can be 
classed as normal running conditions, such 
tests are carried out with an ample supply 
of a good quality of machinery oil. 

» Table 1, a noteworthy 
feature of the column headed “Coefficient 
of Friction in the slight 
variation of the various qualities tabulated, 


Returning t 


Per Cent.” is 
although the loads range from 400 pounds 
up to 2800 pounds; latter load is 
nearly double the rated load for the hear- 
This nearly constant coefficient of 


this 


’ 
ng 


friction at a given speed and with varying 
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= much lowe il luc 
| . " 
| Coefficient of Oil Tempera rad al bearing No 308 It will al be 
Radial Friction in ture, Degrees 1 ¢hase ¢] tend fae ¢i 
Load. Vernier Vernier Difference Average Per Cent Fahrenheit noticed that there 1s a tendency . 
: - value to decrease as the load ts applied 
100 44875 14661 0.00214 0.00107 0.16: 
600 44851 $4652 0.00199 0.000995 0.1517 This d ease s unit lv true for 
800 14663 14489 0.00174 0. 000870 0.132 9.1 ae a ing nave here j 
1000 44581 44390 0.00171 0.000855 0. 1302 st Seve TeAaGiligs ‘ W REL 35 
1200 44602 $4439 0.00163 0.000815 0.1240 a tender ; lightly crease Phi 
1400 44524 414366 | 0.00158 0.00079 0.1200 
1600 $4506 44349 0.00157 0.000785 0.119 $2 chat 1 fa decrea in ft thet 
1800 44443 14276 | 0.00167 0.000835 0.127 a ‘ , thea , — 
2000 44467 $4281 | 0.00186 0.00093 0.1416 S40 ent of Ir Io! > typ I nrust 
2400 44452 $4231 0.00221 0.001105 0. 1656 bearing as the load increases 1s one of the 
2800 44469 44229 | 0.00240 0.00120 0.1830 85.5 ’ 
| bearing characteristics 
Room temperature, 76 degrees Fahrenheit In order t lOW LINK character 
Speed, 325 revolutions pe minute more plainly, the curves in Figs. 4 and R 
Bearing, No. 308. Bore, 1.5748 inches : se ea 
Rated radial load, 1450 pounds. have been plotted from the tabular ! 
TABLE 1. LOG OF TEST ON A NO. 308 RADIAL BEARINGJUNDER A VARIABLI of Tables 1 to 4, inclusive Fig. 4 shows 
a RADIAL LOAD the resuits from Tables 1, 2 and 3, and 
applies to the radial bearing No 308 
———-——— ——————— ———————— Similarly the curve of Fig. 5 is plotted 
| e or 
| Coefficient of |Oil Tempera- from Table 4 and applies fo thrust bear 
Thrust | | Friction in jture, Degrees ; . " ee ay file 
Load. | Vernier Vernie! Difference. Average Per Cent Fahrenheit ing No. 9R. Detailed comment is unneces 
; : = sary, as the curves are characteristic for 
200 43846 43318 0.00528 0. 00264 0.402 72.10 : ; 
400 | 43932 43222 | 0.00710 0.00355 0.541 the conditions as noted. 
600 44011 43109 0.00902 0.00451 0.687 75.7 . : : , 
800 44117 43018 0.01099 0.005495 0.837 One important point should be noted, 
1000 44259 42881 0.01378 0.00689 1.050 79.30 the bearing of the type of No. 308, and 
1200 44326 42763 0.01563 0.007815 1.191 . : : 
1400 44443 42596 0.01847 0.009235 1.406 84.5 known as a radial bearing, is designed 
principally to carry only radial loads 
Room temperature, 73 degrees Fahrenheit Thrust loads also may be imposed on it, 
Speed, 325 revolutions per minute. : 
Bearing, No. 308. but in smaller amount. The makers limit 
Constant radial load, 400 pounds the thrust load to one-fourth of the radial, 


TABLE 2. LOG OF TEST OF A NO. 308 RADIAL BEARING UNDER A CONSTANT RAD- 


IAL AND VARIABLE THRUST LOAD 1.e., With a radial bearing of 1450 pounds 
4 4 fh d é 4 N a\ 


rated radial capacity, the total thrust 





carrying capacity would be 360 pounds 

loads is one of the characteristic features cent. and for certain of the tests, the oil At the June, 1908, meeting of the 

of the type of radial bearing indicated as temperature. Considering the coefficient American Society of Mechanical Engi- 

No. 308 in Fig. 3. of friction, it will be noticed that it is neers, Mr. Hess presented a brief descrip- 
Table 2 shows this same bearing run at 

the same speed, 325 revolutions per min- 





ute, carrying a constant radial load of KZ ) SZ 

400 pounds and a variable thrust load = q ava Rs } 
ranging from 200 pounds to 1400 pounds A Bric | Ne: 

with increments as indicated in the first DBT — RY e SS (a , it 
column. The vernier readings, differences, = (iS a } hihi Wy 

average, coefficient of friction and oil SNierant —_ oat 


temperature are given in a manner paral- yy ay 
lel to Table 1. Consideration of the co | 
efficients of friction in per cent. shows that 








the friction steadily increases as the load 


is applied, though not in the same propor- eg ee 
tion. This increase is again a character ae ree |e end ah wil, 














istic of this type of hearing when sub- ‘ ( ) 
, } g XS y N pee { } 
jected to ¢ radial load and ; q' . 


a constant an oe 
tvpe and size of bearing under a variable 


increasing thrust load / 
Table 3 is the log of a test on this same 
thrust load onlv ranging from 200 to 1350 FIG. 8. SUGGESTED ARRANGEMENT OF THRUST BALL BEARINGS FOR PUMPS 


= 
PN 
\ Tl tals 


pounds by increments as indicated. Glanc 
ing at the column showing the coefficient 
of friction in per cent., it is seen that the 
values decrease as the load increases, or | 
at least show that tendency; this is quite 

marked in the beginning of the series and 

less so toward the end This decreas —-——~ 


in the coefficient of friction as the thrust 
load is applied to this type of radial bear 






ing is another of its characteristics 

Table 4 shows the !og of a test on a 
No. OR thrust bearing. The loads ranve 
from 400 to 1400 pounds, increasing 





throughout the test by increments of 100 
pounds. The balancing weights are indi 





cated, the average shown, the torque 
given, the coefficient of friction in per FIG. 9. ARRANGEMENT OF A BALL: REARING PILLOW BLOCK 
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way in which the inner race, or cone, cuts 
This 
is the part of a bearing that usually fails 
first as the relative curvature between it 
and the balls is less advantageous than 
between the balls and the outer race. In 
the center of the half-tone are two pieces 


tion of this testing machine and curves 


plotted from data derived from its use. and tears at the time of destruction. 
‘rom this paper, we reproduce Fig. 6 in 
the effect of certain ab- 
normal conditions on ball bearings. The 
bearing thus tested was No. 308 and the 
results are, therefore, of value as being 
directly comparable with the results plot- 
From the paper to which 


order to show 


of an outer race from a bearing that was 
tested to destruction. 


ted in Fig. 4. 
Finally, it is perhaps not out of place 


we have referred, we quote: 





“The behavior of radial bearing No. to show a few applications or mountings 
308 under radial loads only, as measured of ball bearings. To that end Figs. 8 and 
| - 
| Coefficient of Oilj Tempera- 
Thrust Balance Balance Friction in ture, Degrees 
RK Load | Weight. Weight Average Torque. Per Cent. Fahrenbeit. 
200 0.132 0.125 0.128 1. 262 0 803 73 
400 0.158 0.148 0.153 1.509 0.479 " 
600 0.218 0.201 0.209 2.061 0.436 76 
800 0.288 0. 267 0.277 2.732 0.434 
1000 0.355 0.343 0.349 3.440 0.437 SO 
1200 0.412 0.413 0.412 4.061 0.431 : 
1350 0.446 0.485 0.466 +. 600 0.433 85 
Room temperature, 74 degrees Fahrenheit. 
Speed, 325frevoiutions per minute. 
Bearing, No. 308. 
TABLE 3. LOG OF TEST OF A NO. 308 RADIAL BEARING UNDER A VARIABLE 


THRUST LOAD 











by the coefficient of friction is plotted in 9 are presented. In Fig. 8 are three 


Fig. 6. This was tested, first immersed mountings of a thrust bearing for pumps: 
in oil, then thoroughly washed clear of Fig. 9 shows a pillow-block mounting for 
oil in gasolene and dried, then slightly heavy service. In both cases, the details 


The rated load for steady load are so plain as not to require a descrip- 


The 


perfection and finish of the races and balls 


rusted 


and uniform speed is 1400 pounds tion 





and truth of the parts is shown by the 
the oiled 


per cent 


Die Molded Castings 


very small difference between 


and dry bearing \t about 25 


‘ = . Pap Tp > > * 
overload, the influence of deformations in By A. TRowsripc! 


their effect on the true rolling becomes 


manifest in a crossing of the oil and dry Castings that are made by forcing mol- 


‘urves, with the latter becoming higher ten metal, under pressure, into steel molds 


As was to be expected, the slightly rusted are becoming more prominent, and finding 


bearing showed the Imgher friction, but more uses every day, as they can be cast 
the unexpected result is shown of this to the exact size, thus doing away with 
friction becoming less than that of the any machining. They can be used eco- 
. : tar 
a = Coefficient of Oil Tempera- 
rhrust Balance sJalance Land Pst Friction in ture, Degrees 
Load Weight Weight Average Porque. Per Cent. Fahrenheit. 
100 0.03859 0.0410 0.03845 0.379 0.1070 
»00 0 O3S0 0. O470 0.0425 0.419 0.0945 70.5 
600 0 0406 Oo 0445 0.04255 0.420 0.0790 
700 0.0395 0.0485 0.04435 0.437 0.0705 41.5 
SOO 0 0490 0.0592 0.04960 0.488 0.0690 
900 0.0545 0.0560 0.05525 0.545 0.0684 73.0 
1000 0 0610 0. 0600 0. 06050 0.596 0.0673 
1100 0 0650 0.0734 0. 06920 0.682 0.0700 qa. 
1200 0 O735 0O.O0S70 0.08025 0.791 0.0710 
1300 0.0795 O.1115 0.09550 0.942 0.0817 74.5 
1400 0.0735 0.1255 0.09950 0.980 0.0791 
Room temperature, 70 degrees Fahrenheit 
Speed, 495 revolutions per minute 
Bearing, No. 9-R Bore, 1.7716 inches 
TABLE 4 LOG OF TEST OF A NO. 9-R THRUST BEARING UNDER A VARIABLE 
rHRUST LOAD 
unrusted bearing at about 1400 pounds; nomically whenever a large number of 


but between 1800 and 2000 pounds, the’ pieces of one shape are needed that do 


friction rises sharply indicating a probable not require a high tensile or compressive 
the 


Because dry and oiled 


early destruction of bearing under — strength 


of the 
piece, or the more difficult it would be to 


prolonged running The more complicated the form 


curves show a similarly low friction, it is 


not safe to deduce the permissibility of machine, the greater will be the saving 


running without oil. Prolonged dry run- by having it cast to its finished shape 
ning will surely prove destructive.” A 

Several tested to 
machine 


the 


good example of the character of 


have been work for which die-casting has been found 


this 


bearings 


destruction with valuable 


*Shop for Veeder Manufacturing 


Company 


manager 


and Fig. 7 is presented as showing 





March 4, 1909 


extremely profitable is shown by Fig. 1. 
This is shown full size and the fact that 
the driving key is cast inside the hub shows 
how complete these castings are. It is 
obvious that to cut out the raised letters 
on the periphery of each wheel would be 
sO expensive an operation as to almost 
prohibit their manufacture. 

The remarkable degree of accuracy it- 
tained in making parts by die-casting is 
very well illustrated by Fig. 2. This 
shows the case and cap of a Veeder trip 
cyclometer, the two parts being cast sep- 
arately, but so accurately that they fit to- 
gether perfectly, the cap being recessed 
around the edge to receive the lip which 
extends around the edge of the case. At- 
tention should also be called to the fact that 
the hub A in the case must line up perfectl 
with the hub B in the cap, and that the 
main hub C in the case must line up per- 
fectly with the deeper portion of the cap 

To meet al! these conditions it is appar- 
ent that not only must the dies be made 
correctly, but the metal must stay in the 
form in which it is cast. That is, there 
must be no warping, nor uneven shrink- 
age, nor should the metal change after it 

















FIG. I. CASTING FOR CASH REGISTER 
has cooled. The metal used by the Veeder 
Manufacturing Company is of such a com- 
position that the castings hold their shape 
without any perceptible change, whatever 
shrinkage there is being uniform. 

The “Veeder metal” is tin 
This makes the castings lighter than brass 
pieces of the same size. It makes 
a white metal which is uniform in color 
throughout and does not tarnish on ex- 
pesure to the or to moisture. This 
nentarnishing quality makes it possible to 
use these castings without plating them, 
and should they become worn from con- 
tact with the fingers, or with other parts, 
no change of color is noticed. The metal 
can be plated, if desired, and a surface 
obtained to match the color of anv other 
nietal. When it is necessary to machine 
the parts, a properly sharpened tool leaves 
a clean bright surface that needs no 
further polishing. Castings made from this 
can spun or riveted, 
making it possible to fasten the parts to- 
gether, or to parts made from a different 
metal, very economically and efficiently. 

Die-molded smaller than 
the sizes of the dies in which they are 
the metal shrinks somewhat 


basis of 


also 


air 


tin alloy also be 


castings are 


made because 
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in cooling | his ) ve \ \ tcughness : é 

1 nap na s ( 1 tl IEC | Call D | ugl the \\ ] Is ap 
calculated closely tor sim pl pieces 1 ent ' of 
when it 1s necessary to itch p 1 os, t 1 

in any other way, it is advisable that the k must be 

dic castings be made first and the othe this n variation f 1 : U1 

paris fitted to them. If this is not don tained except 

the dies must, in some cases, b » mad mount of this riation is quite limite 


that they can be ground Cewn to size aft 


a number of sample castings have 





made to determine just what the sl 

The exact strength of the metals 
can be cast in steel dies is of vital i 
ance in determining their usefulness 
tensile strength of “Veeder” metal 


about equal to that of cast iron, 


1=,000 pounds per square inch. Its 
pressive streneth 1s bout 20.000 1 
per square inch, hence it 1s not 


for use under heavy pressure. 


























FIG. 3. AN ASSORTMENT OF DIE MOLDED CAS 
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Real Advantages: A Reduction in Frictional Losses, Thus Longer Life, 
and in Maximum Side Pressure of Piston, Thus Saving in Weight * 





BY PROF. T. M. PHETTEPLACE 


\ rreat deal has been said recentls 


about the offsetting of cylinders in single 
acting engines and many claims of super 


iority are made by those who employ this 


form of construction About twenty-five 


nianufacturing establishments in the 


United States are building engines in 
hich the evlinders are offset, chiefly those 


f the automobile type, and one company 

formed for the purpose of making en 
ines in which the offset is equal to th 
rank radius and the connecting rod 


icngth is about 334 times the crank radius 
\mong the claims made by manufacturers 
ror offset engines ar greater power, less 
ide-pressure of the piston on the walls 
of the cylinder, better turning effort, less 
ibration, smoother running qualities, and 
vhen one cam shaft is used, a more con 
venient mechanical arrangement 

On account of the importance of this 


subject and the lack of information con 


cerning it, a complete discussion is d 
irable and is here presented 
D B t ( . 
SS 
\ 
+4 oO | 
| N 
J 
Amerwan Machinist, N. ¥. 
FIG. I. DIAGRAM OF OFFSET CRANK AND 


(UONNECTING-ROD TRAIN 


[he cylinder of an engine is said to be 
offset when its centerline is not in a plane 
through the center of the crank shaft 
[he practice is not new and is applied to 
both steam and gas engines having one or 
any number of cylinders. In the diagram, 
Fig. 1, AB represents the stroke, OE the 
crank radius, D E the connecting rod, 6 
the crank angle, and OC the offset. It 
should be noticed that § is the angle 
the crank makes with a line through the 
center of the crank shaft parallel to the 
center-line of the cylinder, and not the ac 
tual angle passed over from the inner dead 
point. The length of the stroke is 


AB=R \ (a+1)?*— 4? — 


\ (a 1)? —£? " 
which is greater than 2 R. 
R = crank radius 


*Abstract of paper presented to the Ameri 
can Society of Mechanical Engineers 


R* 
l connecting rod length. 


offset divided by RK 


(hus for 3-in. crank radius the strokes 
would be as shown in Table 1 The dis 
tance to the end of the stroke farther 
away from the center of the crank shaft 
is shortened, thus O M is less than DE 

EO or L R which affects the hight of 


the engine. 








Offset Increase 
Ratio L/R R Stroke Per Cent 
Any Zero 6. 00000 0.00 
3 0.10 6. 00375 0. 06 
3 1.00 6.42279 7.04 
4 1.00 6.21180 3.50 
) 1.00 6.12930 2.15 
6 1.00 6. OS730 1 O01 














TABLE 1. INCREASE IN STROKE FOR 
OFFSET CRANK OF 3 INCHES RADIUS 








[he dead points are not opposite each 
other, so that the crank angle swept over 
while the piston makes the out-stroke 1s 
less than that for the in-stroke, causing 
a quick return motion and an average ve- 
locity for the in-stroke or compression 
ind exhaust strokes greater than for the 
out-stroke, or explosion and suction 
strokes 

\n expression for the piston in terms 
of the crank angle @ is developed in the 
usual way and is 


- a (a+ 1)? k? —cos.6— 


\ a*—(& sin. 6)*. 


in which A the piston displacement 
from the end of the stroke farther from 
the crank shaft. 

The force of inertia due to the recipro- 
cating parts is equal to the weight multi- 
plied by the acceleration divided by 32.2. 
he value for the acceleration is found by 
differentiating the expression for the pis- 
ton displacement twice with respect to the 
time. Substituting an approximate value 
of the radical in the expression for the 
piston displacement and_ differentiating 
twice with respect to the time gives 

Ww 


4 = 0,00034 A N? R 


(a |ksin. 6+ cos.6+ a ' cos. 2 6), 


which is the expression for the inertia 
force per square inch of piston-head area 
when there is an offset. 

A = Area of piston head, 

WW = Weight of the reciprocating parts, 


N = Revolutions per minute, 
R= Crank radius in feet. 


[his differs from the similar expression 
when there is no offset by the addition of 
the term a@ ! & sin.6, so that tables for 
inertia factors for no offset may be used 
by adding the value of this term. 

The expression for the tangential pres 
sure or the turning force for any offset 1s 


T=P 


sin. §@—k 
sin. Gj cos. 4 ——— n. @ a 
a—‘sa'k*:.a'k sin.§ 
4a ' sin.* 4 


in which ? is the pressure on the piston 
pin in the direction of the center of the 
cylinder. This is a long expression to 


1 Inch=50 Pounds 
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FIG. 2. OFFSETTING CYLINDERS IN SINGLE- 
ACTING ENGINES 
Gasolene card—Compression, 70 pounds; 
maximum pressure, 259 pounds; pressure 
ratio, 3.77. 
solve and a graphical solution may be fol- 
lowed if preferred. The work of solving 
the expressions for inertia force and tan- 
gential pressure may be somewhat lessened 
by tabulating the quantity @ '& sim 6 
which appears in these expressions. 


SipE PresSSURE OF PISTON ON CYLINDER 
WALLS 


A reduction of the side pressure of 
the piston on the cylinder walls is one of 
the advantages claimed for offsetting. 
There are two ways in which the side 
pressure may meet the single-acting en- 
gine: (a) The maximum value of the 
side presure determines the length of pis- 
ton to keep the maximum pressure per 
square inch of projected area below a 
value which is assumed as not too great 
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19090 
to destroy the oil film between the rubbing 
(b)the average value of the side 


pressure produces the friction between the 


surfaces; 


sliding surfaces causing a mechanical loss 


and some wear of the parts. The loss in 


mechanical efficiency is more 


than the 


important 


wear, especially in the small high 
speed automobile engines 


T he 


found by 


be 


areas between 


average side may 


idding all of the 


pressures 


the axis and the curve of side pressures 
and dividing by the total length, or the 
areas themselves may be taken for com 
parison, as they represent the work done 


on the side of the cylinder by the piston, 
which is lost work and should be kept as 
low as possible. Curves of side pressures 
of the piston on the cylinder walls were 
constructed, it being necessary (a) t 
lL” _— _ 
5 ¥ Speed _- 
os lowar 
Crank Sha 
/ él 
High Speed , 
FIG. 95 ~ IG. 4 
Curves of Inertia on Pist Po Base 
Slow Speed: K.P.M. i kK . I R 
High Speed: R.P.M. r=24; © -0. i; L+B 
Full Lines, Slow Speed; Mixed Lin gh Spee 
sail 
A rs 
A 
4 - 
a, 
ra tow Gpess 
/ 
Towards ann 
/ Crank Shaft 
/ 4 
\ / 
/ 
a J 
| = High Speed 
Fd Away fr F 
Ya Crank Shalit / 
=" 4 / 
FIG. 5 FIG. 6 
L+R=3. L +R = 4h. 
Offset = 0.50 R. Offset = Zero. 


Curves of Inertia Forces on Piston Position Base 


assume a gas card, (b) to assume engine 
dimensions, (c) to calculate inertia forces 


(d) to 


pressures, obtaining the 


and plot curves, combine inertia 


forces with gas 
force at the piston pin, and then (e) to 
the side 


to the 


determine pressure component 


perpendicular center line of the 


cylinder for the changing angularity of the 


connecting rod. The gasolene card chosen 


is shown 1n Fig. 2. As it seemed desirable 








to investigate two similar cases, one for 
Specifications Slow. High 

R.p.m $50 1500 

W/A 1 Ib 0.70 Ib 

R 6 in 0.5 ft.[24 in. = 0.208 ft 

0.00034W /A N?*RI34.4 111.38 








DIMENSIONS 
CARD OF 


TABLE 3 ACCOMPANYIN( 


FIG. 2. 
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high speed and the other for slow speed, 
the dimensions given in Table 3 were 
chosen 

Figs. 3 to 8 give the curves of inertia 
forces. The full lines represent the slow 
speed and the mixed lines the high-speed 
cases nertia curves and side-pressure 


curves were pl tte 


4? an 


f ero, 0.30 R, 
and 0.50 R for both high and 


sli 


d 3, and for 


w speeds, 


making 12 cases in When there is an 
offset the inertia curve must be plotted 
for 300 degrees inst t 180 ince f 
the return stroke it is not the reverse of 
that for the forward stroke, is the case 
when there is no offset 
Comparing Fig. 3 with Fig. 6 slight 
hump 1s noticed at the right-hand side 1 
FIG - 8 
jaa k é. , 
Curves of | I ! c 
Offset Zer 
/ 
4 
/ 
/ 
4 
Ft 
FIG. 9 Inertia Force Curves showing Eftect of tsetting 
L>+R=3. High Speed. Fal] Lines, Offset =Z« 
Mixed Lines, Offset = K 
i Vu \. 2 
the former but not in the latter his 1s 
probably due to error in the fe nula, f 
he small value of a since the fore 
could not be higher near the end of the 
stroke than at the end The general effect 
of offsetting on the inert urve 1s shown 
, L 
in Fig. 9, where the curves for R = > 
offsets vero and 0.50 R, are compared, 
the curve for no offset being in full lines 
The curve for an offset is a little flatter 
near the end of the out stroke and the 
hump is increased near the beginning of 


the return stroke, which is probably due 
to inaccuracy in the formul 
The curves of side pressure are shown 
t 
in Figs. 10 to 15 The maximum side 
pressure, its cause (whether combined 


oY 
~< 


is and inertia pressure or inertia force 


1 for ratios of ot 

































































251 
lone) and its location are given in 
lable 6 

Max SIDE Dus 1 STROK! 
PRESSURE 
= 7 je / = D He 4 
} 0 2 26 Gas (as l l 
4 10.30R 17 24 (as Inertia l ys 
4410.50 R] 12 28 Gias Inertia l 2 
0 354 15 Gas Gas 1 ] 
0.30 RI 23 39 Gas Inertia] 1 4 
0.50 RI 20 7 | Inertia | Inertia 2 
rABLE 6 MAXIMUM SIDE PRESSURI 
AND ITS CAUSI 
; / 
’ re — i , 
ror this It R = 4%, slow- 
peed, maximum pre re 1s lowest with 
0.50 RK offs if ff we 
further increased the maximum side pre 
re would probably not be reduced as 
e value t tl eginning of t second 
nd fourth ! would increas ind 
ow the ly 1 » that any in 
crease would m ¢ mn immecrease in 
maxin : value instead of a decrease 
It the e of R = 3 the owest 
x n ccurs when the offset 1 
ok. but in this « it is p ssible that 
e oftset ead rifle ire< iS the 
ximun ‘ t the beginning 
the SCC l I tl go] - 
ch greater 1 sot Len of ——_ ; 
ing 20 in the tormer case and 18 
he latter Hen for the slow speed the 
t mset W ] seem to he ib if 0.s0 Rk 
i the maximut value tf sid 
+ Te nec 
I the case I R 4}2 hig spec 
maxin | side pressure te 
eT Tore t the begin ing I the sec 
stroke ! to incre with tl 
t of offset, while the maximum 
lue due to 1 gas pressure in the first 
tf ke seen I decrease witl the in 
crease in offset lhes 1 re shown 
Table 
— I 
..' 
Offset Zero 0 30 RIO.50R 
Side pres (;as pres 
sures due sure Ist 
to stroke "6 17 13 
Ine i “] 
oke 1S 24 a 
rABLI MAXIMUM SIDE PRESSURES 
Plotting curves of these values, the 
most favorable offset as far as maximum 
ide pressure is concerned is 0.16 R when 
: =4% This curve is shown in 








is far as maximum side pressure is con 
cerned, as 0.20 R, which would seem t 








Offset. Zero. 10.30 RIO.50R 
Side pres- (Gas pres 
sures due sure Ist 
to stroke 15 30 20 
Inertia 2d 
L stroke 25 39 51 











rABLE 8. SIDE PRESSURES 
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ffset in regard to work done by the sides would be about the same for offset 


piston on the walls of the cvlinder when or no offset except in the case when the 
the . - . - ? 

the inertia force is very high, since what Offset is equal to the crank radius. Here 
the pressure is almost continually on one 


side of the cylinder so that oil would 
with difficulty be introduced between the 


is gained on one side is more than made 


up in loss on the other side. If it is of 


sufficient importance to have the work : Ou hi hej 
; , ¢: surfaces lings being even, ex- 
done on each side of the cylinder the nace ener thing eing ever 
; _ cept for this extreme case, the reduction 
same, we may plot curves of the work . Pisa 
in amount of side pressure should make 
done on each side and note where they gaan ie 
~ lubrication more satisfactory. 


intersect, as in Fig. 17. In the case of the ne Z :; 
. Vibration and_ Balance. Revolving 


masses and reciprocating masses may 


















































cause vibration in gas engines. Offsetting 
Stow SPEED HiGH SPEED aes 3 
the cylinders would not affect the revolv- 
Ratio ‘ sonar ¢ . , P . _- . . 
PR | Offset Suen beaten ing masses at all but does change the 
Area Area otal Side Area Area. Total Side curves of inertia forces, as already shown 
Area Pressure Area. |Pressure .. : eases ‘ es, . 
. in Fig. 3 to 8 [hese inertia-force dia- 
14 0 1.61 0.53 2.14 6.6 1.11 3.44 10.7 , Pear = wees : . 7. 
id] 0.30R 109 OO 1/99 6.2 1 58 3° 36 10.5 grams are now combined in different 
; 0.50 R 0.74 0.93 1 67 3 2 90 3 52 2 . ways according to different arrangements 
4 0 2 5Y 0.42 o.oo 40 9.00 Fe Pay : - 
; 0.30R 1.55 1.15 2 70 8.4 2.76 5.77 18.0 of cylinders, and are compared with sim 
; OR 39 2.50 7.8 3.40 5.87 18.3 “1 . " 
0.504 1.11 ; ‘ ilar curves when there is no offset 
: The following applies only to the 4-cycle 
rABLE 9 AREAS AND AVERAGE SIDE PRESSURES. ss api : slit 
type of gas engine, whose arrangements 
are: 
indicate that a greater offset would be w speed we would have the work done " = 
, ; a a Single cylinder 
' , 3 1 on each side equal when the offset was a 
desirable as the ratio decreased. :; )-cyvlinder vertic: 
; R ibout 0.40 R and in the high speed this [wo-cylinder vertical 
[It remains to determine 11 possible the point would be about o 30 R c Two cylinder opposed 
hest ittset a far is the work done in rua Cyeli Offsetting increases d Thre evlinde r vertical 
ice pressure Is conce rned the length ot st-oke, which gives nl , Four evlinde r vertic il 
he work done 1s pré portional to the reased expansion to the gas, and in —— a 
nage ee : : f Four-cylinder double-opposed 
is included between the axis and the reases tl piston velocity on the in a 
. : \ g Six-cvlinc rtical 
curve of side pressures It seems to stroke, giving greater inertia to the gas x Six-cvlinder vertica 
make no. difference whether a larger on the exhaust and reducing the amount 
: GENER : 'ISIONS 
imount ot work 1s done on one side than ot leakage by the piston on the compres 1ENERAL CONCI ION 
m1 the other, or in other words there sion strok« his refers to the 4-cycle The following are perfectly general con 
seems to be no advantage in having the = gas engine clusions, to be followed by a more definite 
work done on each side the same, unless Lubrication. The curves of side pres comparison of actual engines 
it some time it might be desired to re- sure show the manner in which the side a The length of stroke for a given 
bere th cylinder, in which case wear oc pressure changes sides, which is a good crank radius increases as the offset in- 
urring all on one side might have left thine for lubrication This changing creases 
the walls too thin or might necessitate the 
removal of much more metal. 7 ec. 
: . = P ~ ‘ ——=—_—— 
Table 9 shows the results of measuring . —_<— etiieeemais a cee 
the areas, namely the ratio of work done sce eg — 
b se " 
in one case to that in each of the other 
’ . eA. ie 
cases, and also the actual average side > —— 
pressures For the slow-speed case ther: iad te - FIG, 13 Curve of Side Pressures on Piston Position Base’ 
° = _—— ——" =p . . 
seems to be a decrease of work done on aT “—n L~ R = 14, Offset = Zero. 


one side, and an increase of work done 
on the other side, resulting in a decrease 
in the total work done with the offset, 
which would indicate that the greater the 
ffset, the less the loss in work. The 
average side pressure also decreases with 
the offset, although it is less with no off 


, 


I ; = 
et whe x = 44than with oso R off 


et wher R = 3. 


In the case of the high speed the areas 


m one ide decreas with the offset 
while those on the other side increase, 
/ 
but the totals for — == 44 decreas 
A 
ind then increase, while for = 2 
I ncrease, whil R = 3 
they continue to increase, and, of course. 
the same i true for the mean. side 
yressure 


‘his would seem to indicate that there 


s little if anything to be gained by at 


Full Lines, Slow Speed; Mixed Lines, High Speed 
FIG. 1 Curve of Side Pressure 1 Piston Position Base ? 
R No Offset, 


Full Lines, Slow Speed. Mixed Lines, Uigh Speed 


= | i. 
— 
: = > ——[>=——_—_— 
, 4 —— — ——— ie call 
= —_— ~ - aes” 
= A 
ee 
_ oe. =—S oa RE 
—_— ai —=——— 
—~ ee FIG, 14 Curve of Side Pressures on Piston Position Base 
FIG. 11 Curve of Side Pressures on Piston Position Base L > R = 44, Offset = 0.30 R. 
R Offset 30 R. Full Lines, Slow Speed, Mixed Lines, High Speed 


Full Lines, Siow Speed; Mixed Lines, High Speed 


= = —— ~ 
- = LZ ee —O—————— ——=———. 
i —= - ~ 


FIC, I5 Curve of Side Pressures on Piston Position Base 


L => R = 44%, Offset = 0.50 R. 
be Full Lines, Slow Speed; Mixed Lines, High Speed 
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Lubrication should be slightly im vantages would be a considerable saving 


b The length of stroke for a given 
crank radius for any offset decreases as_ proved by offsetting the cylinders in weigl 


rey ' . | 1; lvant ; ting lies 
, , a: , s Vibration due to the free inertia torces The disadvantage f offsetting les in 
le ratio of increases, - 1 ¢ | ¢ that ¢) y ley 7 ; > . 
R is no different except in the case Of a t Tat a eductions in average 
[The increase in length f stroke two-cylinder opposed r four-cvlinder side pressut nd maximum side pressur¢ 
causes an increase in average piston speed double-opposed motor grow less the speed and inertia force 
d Offsetting the cylinders makes the increast that for a speed of 1400 t 
crank and connecting rod train a quick Srupy OF COMMERCIAL I.NGINES 500 revolutions per minute there 1s either 
turn mechanism reduct i oor ‘ 
haan . A detailed study of several 
e When. the cvimnders ar©reé offset the ° . | ’ 1 
, : ‘ : ngines shows that the t d le off ; 
ink passes over an angle greater than ; LON IN 
. , ss set seems € S u 
So degrees during the out-str¢ ke of the 7 ey ttins nereast lightly the lengt 
piston, and less than 180 degrees during tically obtained with ratios of! — — « oo ih ot — ingle passed overt 
In-StroKe nd 1 ter. W ith a d ided . ‘ - ring tl ‘ 1 tow d t rank shaft 
The average velocity of the pis is 1 1 
° | sic es 
é ' } é at an mnrecc 1 j 
n the exhau nd comp . ; wall 
an on the explosion and suction strokes io tue offent inc m ¢ 
Offsetting the cylinders reduces the — iS ieee a , 1c 4] oa ae 
angularity of the connecting rod on the I 
it-stroke and increases it on the in ws ‘ ‘ I I ; 
Olfset ifse kK 
‘ 1 
stroke LSk _— ‘ , the 
When there is an offset, the side-pres YY iston on the cylinder 
sure of tl piste n the evlinder ills ’ , ‘ Boot tnm oes 
ire of the piston on the cylinder wall FIG. 16. CURVE SHOWING \ IONS OF SI valls ( et in es u 
oes not change sides at the end of t secu acai seal ! 
stroke but ist Iter the eg Ing 1d 
st before the end of the out-st 
lhe pl \ re this ‘ S gine with no offset ! t 
7 1 ° oo t SOO < olu inut i 
ITCSS Té on Dp iches tft ‘ 1 | t + 
1 ' ect hye enmy? ; sft 
7 . k - oat ‘ fF. 7 R ae 
hec ft 1s p ‘ ‘ > 
Wit inertia fore t ; i 
reat! a gement, | en 
ress d ‘los strok ul | 
, ] T ‘ ‘ 
increas id ing cc ' 
+] fact i : 
e othe s ( p ( Ca I 


Wit f work tt 
att ’ . . 
( secs WW . t é 1 
I é 1 ie 
, 
tio af cec § ' lj , . 
= > 
kK : s l T ¢ i 
f tor S cs r , 
iw) t 
\ | sic press 1 
’ $4 
dius ™ ee ae 
, oe 
m Consider ximum \ I ” 
I ail ‘ 
] " 1 " a ~~ 
he side pressure niv, th nost 1 if 
+} 
lue for tl iffset decreases t 
. § 
rtia-forces increase, for any _ rati f ; ~ ' 
: L:B=4% “4 ‘ , , ‘ f : iven 
L : 
ryiit < ft e¢ ( s ' 


r smaller values of the rati ng vill not bt ting 


. ¢ —_ r 
For low inertia forces, the w : . 
v the piston on the cylinder walls — 
reases is fl ffs , 
; 17 
] ‘ 
R . 
f 
/ 
} 
R 
/ 
( T 
A 
——— . : 
| ( | Ss s O 4 \ 
; ttin the } 
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The Maxim Gun Silencer " inch thick lhe rim is turned over so as_ the gas passes through the orifice not in 
to have the cross-section of a semi-circle a direction parallel to the axis of the de- 


about ™% inch inside diameter, and the  flector, but at quite an angle to it. This 

sy Freverrck M. Busi ventral portion of the plate is raised to is shown by blowing smoke through a 

form roughly a cone. A hole some 0.03 tube, the outer end of which has been 

Since gunpowder was invented, man or 0.04 inch larger in diameter than the closed by a deflector. The smoke issues 
has sought for more and more deadly  pyllet is drilled parallel to the axis of the at an angle of about 45 degrees with the 
ways of using it; the match-lock gave deflector and in line with the bore of the axis of the tubx When the deflectors 


place to the flint-lock; that was followed gyn. This hole is eccentric to the deflector are mounted in a cylinder to form the 
the percussion-lock, and the chain w&s_ go as to throw the silencer as a whole complete silencer the eddying motion is re 


1 


below the line of the sight. Leading to peated at each detlector, the movement 





continued by breach-loading, repeatin; 


emi-automatic and automatic guns, until the hole, the cone is flattened to form an being slower and slower as each deflector 


’ 


the present day one wonders why the approximate — spiral Annular grooves is passed. 
casualties of war are so low and why any are rolled or formed into the walls of As the gases issue from the muzzle of 
rame 1s left in the woods 


In the line of ammunition the advent o 





mokeless powder marked a great advance, 
tt only in very materially reducing the 
moke cloud always attending the burning 
of black powder, but due to peculiar chat 
cteristics, it made higher pressure of 
vase possible, thereby increasing — th 
ange and accuracy by flattening the tra 
jectory of the bullet through increasing 


the velocit Of course, the penetration 





was greatly increased, too, so that the old 











Indian method of firing from behind a 
tree might be disappointing to the Indian, FIG. 2. METHOD OF ATTACHING THE SILENCER TO \ RIFLE 
providing he chose a yellow pine of, say, 


less than 4 feet diameter—and his enemy 


could hit the tree the cylinder or cast to hold the deflectors any gun they do not follow straight, 

But still there is the report or concus- from being blown out [he dimensions though slightly diverging lines, as is usu- 
sion of the air caused by the gases issu- of the silencer are 13g inches outside ally supposed, but take the form of quite 
ing from the gun at a very high velocity. diameter, 6 inches long, and weighing 10 a flat mushroom. This action, together 


Now, if this velocity can be reduced ob- ounces for the high-power military rifle possibly with the plugging of the hole in 


viously the report will be reduced also. and 13¢ inches outside diameter, 4 inches each deflector as the bullet passes, and 

From this point of view the problem long and weighing 4 ounces for 0.22 cali also the fact that when the bullet starts 
was attacked by Hiram P. Maxim, of ber ritles from the cartridge, the volume of air in 
Hartford, Conn., ignoring past attempts to ig. 1 shows the silencer attached. Fig. the barrel and silencer is carried forward 
shut off the escape of the gas by means 2 is a larger view of the silencer and probably forming eddies in the silencer, 
f valves or similar unsatisfactory con- muzzle of a Springfield rifle and Fig. 3 is are all accountable for the efficiency of the 
trivances; and while it is too much to a section on the center line of the drilled device as an absorber of the velocity of 


prophesy that the report will ever entirely holes in a horizontal plan the gases 




















I. RIFLE WITH SILED \TTACHI 

pass, and perhaps it is as well tl I lHEO 1F THE SILENCER \N INTERESTING TES1 
should not, a great Ssicp has been taken t may be seen that a gas moving in a At his laboratory Mr. Maxim made a 
in th it direct nin what has been sp xen direction parallel to the axis of a deflector number of tests for the writer with rifles 
of as th Maxim noiselc ss gun, but which and striking its surface would be deflected of various calibers, and perhaps the most 
is in reality a device for attachment to first from ihe cone to the rim and then remarkable one showing the great reduc 
any gun and ts called a “silencer from the rim to the center [he particles tion in velocity and blast was that of 
tf gas moving in this path would meet fastening a piece of moderately thick 

( RI ON OF HE SILENCER , ] ] 

ther particles moving toward the rim paper about 4x6 inches square approxi 
It is a cylinder screwed by a thread, in- and a violent eddy would be formed which mately a foot in front of the muzzle of 
terrupted or continuous, to the muzzle of would absorb considerable velocity The a Mannlicker rifle of the Austrian govern 
any ordinary single-barreled gun and re gas would inally escape through the ori- ment pattern; this is a gun of very high 
movable at will. Within the cylinder is a_ fice drilled in the plate if escape in other power. Upon discharge the paper was 
series of deflectors, the number depending directions were prevented as in an as- blown to atoms \ silencer was then 
upon the size of the gun. These deflectors sembled_ silencer Che approach to the put on the same gun, a duplicate piece of 


are formed up from sheet steel about 1/16 orifice being roughly th shape of a spiral, paper was held at the same distance by 
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Mr. Maxim in his fingers while the writer it is hard to see where there is much coast defense should not be equipped with 
fired the gun. The result is shown in chance for retarding effect silencers; though in the larger guns, it 
Fig. 4. Except for some blackening by The effect on recoil was found by would seem that the more desirable ob 
smoke for some 2 or 3 inches around the Captain Church to be an appreciable re ject would not be sound reduction per se 
bullet hole the paper was unaffected. duction, and this is only what one might but the lessening of the undesirable blast, 

An aural proof of what is accomplished expect as the gas is tending to carry the which, if not constantly safeguarded, may 
was given with a 0.405 caliber rifle carry silencer forward at a time when its pres cause very disastrous effects 
ing a 300-grain bullet, and incidentally sure toward the breach has very mater 
having a velocity of 2150 feet per second ially lessened. In fact, this principle has As A GAS-ENGINE MUFFLER 
with an energy of 3077 foot-pounds at 50 been applied experimentally, at least, to Another field for the silencer a be 
feet from the muzzle and a penetration of that ol muimer of U xhaust of gas 
48 pine boards 7, inch thick. The gun nd gasolene engin In this « Mr 
was fired first without a silencer, and in Maxim claims great decrease of back 
the room where the tests were made the pressure, tl h no test e at har : in 
report was positively dangerous to the t cont | the matter ts still 1 

expel | stage 


ear drums. A second shot was fired, as at 
first, but with a silencer in place, with the 
result that the discharge had entirely lost —_ : ; 
its characteristic suddenness and violenc: A lime Saver for the Drafting 
of concussion, and had become not unlike Room 
the discharge of an air rifle, or the dis 
connection of the air-brake line on a train 


of cars, though perhaps not quite so loud 














as the latter. This gun is one of the most The device shown in the line cut wil 
powerful small arms that is made be found very « enient for laying out 
standard-size drawing \it the paper 
EFFECT OF SILENCER ON PENETRATION is tacked to the board the templet is 
Accuracy, Er placed on it and brought into position by 
he retardation of projectiles is due, he T-squar It can be held in position 
not so much to the skin friction of the by two thumb tacks through the small 
bullet in the atmosphere, as to a body of "I 4 FFF _ spt - — ws holes marked a and | Now, by simply 
air piling up in front of the projectile in a wae , = Ane tracing around the edges with the pencil 
its flight, and to a certain extent being aes Sores the drawing will be laid out 
carried along with it also; and the theory If punch holes are to be located on the 
has been advanced that the Maxim si larger guns, up to three-inch and possibl edge of the drawing for binding purposes 
lencer would increase this retarding ef- larger these centet be located by pricking 
fect while the bullet is issuing from the The accuracy of an arm equipped with through the templet with the divider 
gun a silencer was tried out pretty well and point at c¢ and d If it is desirable to 
Capt. Earl D Church, of the ordnance no adverse effect could be discovered have the center ot the sheet located, an 
department of the Connecticut National In the tests for elimination of sound, ear can be made on the templet, as shown 
Guard, has just published in the National the experiments were thorough and _ re \ hole in this ear large enough for the 
Guard Magazine, the results of a series lheble and show a reduction of 97 pet divider point to pass through will locate 
or tests made by him to show the effect cent. when measured b i machine for the centet \fter the templet is removed 

















i ° 
| 
| 
| ve 
| 
= Space | 
r Litie 
N Hikt f i 
IG. 3. SECTIONAL VIEW OF SILENCER SHOWING INTERIOR CONSTRUCTION DRAI 
ot the silencer on penetration, velocity, the purpose and reduction of distance the lines forming the title corner can bi 
recoil, accuracy and sound _ reduction through which the sound could be heard ickly complet 
The results under the first two heads of from three and one half miles to thre« The templet ild be made of sheet 
nz} be questioned, as Captain Church quarters of a mik In both the above’ brass 3/32 of an inch thick, and will be 
had no facilities for making the tests on results is included the noise of the bullet) cleaner and look neater if it is nickel 
a scientific basis, but his results fail to passing through the air and for the elim plated The top edges of the templet 
show any loss in penetration or velocity, ination of which nothing has yet been should be slightly rounded to prevent 
and if any such occur, it is fair to as devised them from cutting into the lead of the 
sume that they cannot be very great to While the experiments have been cat penci 
have escaped detection. And when it is ried on with small arms of the milit iT) This templet not only saves much valu- 
considered that the bullet is already clear and _ sporting ypes, in calibers and = able time, but insures that all the draw 
of the barrel and out of reach of all ac charges varying from the lightest to the ings will be of exactly the same size, 
celerating influences except the slight one heaviest, no reason has yet developed which is quite an advantage if the draw 


of blast, when the gas enters the silencer, why guns of all calibers up to the heavy ings are » be bound or filed 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
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WE PAY FOR USEFUL 


relation of 


A Boring Mill Jig for Eccentrics In the turning operatt 


| with B the f outer diam 
( ides with the center of boring 
l [his relation 1s assured by means 

t verliti tapel dowel pin ¢ and cap scre\ 

pid al rate) machin hich are tapped into B 

he boring operation, cap screws 
. sien wo nxtu for U rapid nd dowel are backed out and the plate 
Be ¢ le eccentrics ing the work is shifted over so that 
\s will be ted it enter of bore coincides with centet 
NI table and again positively located by 

device i va of dowel and cap screw It is ad 

le with five eccet visable to have two plates ~ so t ifte 
i tw uds p e ane ring, the rk may b 

LI It | I] t ther on the keyseater, whil 
' conn her plate is being used on the boring 

pian W u \lilwaukee, Wis H. L. RamBo 

nill ] 


























IDEAS 


the movable end of the arm is placed a 


teel bushing LY, which holds the valve 
in ¢ Stops are so placed that when 


the center of the 
ie drilling 


irm «1 is in position I, 


stem is exactly under t 


pindle, and when in position 2, it is un 
ler the tapping spindl 
lig. 2 is a sectional view of a bushing 


) and valve stem C in position 


The bushings used are of tool steel, 
hardened and ground inside and out, and 
there is bushing for each length and 


about thirty in all 
ss the bottom of the 


of stem, or 


diameter 


\ slot is milled acré 
bushing the width of the steel key M 
which is also the same size as the square 
ead « the valve stem The key M 1s 
cross the hole in the cast-iron arm 
| ially shown in Fig. 1 When the 


placed in the hole in the 











— r , , . the slot in it fits over the key and 
Drilling and Tapping Valve Stems is _ ta 
—y : : prevents ning, a le Sq ( r tn 
— -~ lve m fitting 1 the slot t ibove 
| / , \ p I l prevents the st trom t 1g | 
= | —_ creo — } f vate is wav be sten bushing easily 
| — = — lye whil i pping t le b ely locl en 
7 } : { 1 tt | , 
—S h eS 
ics 
i == 
| ms N 
) ot — Wi 
: I a { 
| meee eet HTK 3) 
| =" 4 7 
= zs > 
| x 
I 
, © 
ee B 
1 
A 
) O DY 1 
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SS ee. LS Y . PPING FIXTURE } VALVE STEMS 
By ing this simple fixture voy drills 
— good nd t r i rapid rat 
\n resting device in na 
lrill 1S s f four- 
{ | t d, u Iding 
rillir ping 
ik { i hol 
k Q f 
l quick Ing screw 
| 1 ] r 1 I spindle 
I, 
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and tap in 


chine prev 10 


The turret is so set that as the operator by the pressure of the spr 
sits in front of the machine, the drill is re squared on the end to { 
at the left and the tap at the right with the pressure plate H a 
a nut chuck under each, while directly in’ the nut By making th 
front is another chuck, the fourth chuck closer at the points they 
heing in line directly back of the third enough to prevent it gett 

\n laced in the chuck in front of the outside of stand. Extra 


ut 1S | 


AMERICAN 
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rods (, ty 


the blades / 


in the ma to the four 


bolts holding 


the other, as 


usly described 


just 


MACHINIST 


r¢ knuckle 


»p) 


in 


Ef 


Ings 


ta square 


nd 


| lade 5S da 


blades 


lastene d 
littl 


position 
Gu 


hol 


by 


will grip the reel 
ing entangled on 
should 


tl operator and the turret indexed on be made for varvineg It] f 
itch, which brings the nut under the iverpool, | ‘ W. Epc 
drill. When this nut is drilled the turret 
is again indexed and another nut drilled, 
the first nut drilled lying idle until t ; — 
gear Re Wg - Chucking and Dnilling Bevel 
dn 1S placed der the arill \ . : 
; , . 
tap commences to work \fter the Gears 
third nut has heen placed under the drill : 
there is a nut drilled and one tapped at | 
. ‘ . , llaving a ot I I I ( te 
each indexing of the turrs (As the dri eae 
: — rill and ream, ime t 
ing and tapping spindles bot! ve it ; 
7 ‘ e al rate A aie 
matic feed, and a nut can be put 1 1 ; 4 
" ee ' : ? . i t gent wl the 
nt chuck while the spindles ars work . , 
; ctel The gv \ t rf 
nachin Ss quit espec l , . 
: | ! nk t d 
out in a dav’s run 
p ! ce g 
Decat I] ETHAN VIAI 
= eve 
he 1 é ) é tT 
Cr ‘ 
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e s g 
] ¢ : 
ct 
positi ne 9 | 
press mea ( | | . 
ft. som { 9 .) } - \ iN 
J) LE Rinses 
own in t li lacing it : > 
d bar throug | t ix] 
! parallel with t le it B 
lined to any le and held by the s FF 
S ‘ ly f the spri ] 
| | iad 
U4 J 
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taking tl f e wa n 

tirely Phe t of fixtures, of course, 

was almost nothing and the bh first class 
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lhe drill is slipped into the socket and 

moment the strain comes on it the part 

running in the thread in A automatically 
tightens the grip of the jaws E on the 
shank of the drill. The drill is removed 

i drift in the usual way and the piece 


ought to normal position by hand 


CHARLES A. SIMMONS 





Setting Diamonds in Emery Wheel 


Dressers 


iiter selecting 
the 


the 


when closing 
having 
thu ‘hange th posi 
f the point When a stone thus 


bac k 


pper around the stone in 


into co 


position | have found, however. that by 


littl 


In correct 


the stone 
a hot 


wax), when it 1s 


wax around 


when set position, using 
wire on a 


prec Ot 


cool the copper can be calked 111 place 


shifting the stone 
the 
Ohio 


“Opp r 
is closed in Wax 1s squeezed out 


Cle \< ] ind, 





A Fixture for Milling a Quick 
Pitch, Multiple Lead Screw 




















AMERICAN MACHINIST 
No. 3 Brown & Sharpe plain milling ma- 
chine. 

A, Fig. 2, 
planed on the bottom, and bored out in 
the collet 
which is 
re- 
the 


is a gray-iron ribbed bracket, 


the front boss to receive 


socke t, or 


shown in 


top 
hollow sleeve, B, 
Fig. 3. This 
which 


sleeve has a 


duced shank, passes through 


hollow guide screw, or former C, Fig. 2, 
which is cut the the 


intended to be operated upon in the fixture. 


same lead as work 


[he guide screw works in bronze nuts 
D and E, also shown in Fig. 4 [hese 
nuts have means for taking up the wear 
on the thread. They are turned slightly 
taper on the outside, as shown in Fig. 4, 
the bracket being bored out taper to re- 
ceive them; they are also split as shown, 
and as wear takes place on the former 
thread, the nuts /’, Fig. 2, are adjusted on 


the threaded studs, which pass through the 


bracket, and draw the nuts, D and E£ to- 
gether, thus taking up the end play of 
the screw, and at the same time closing 
the nuts in slightly, due to their being 


forced into the taper hole in the bracket 
f the work 
solid 


the heavy 


By this method the accuracy 


with nut 
due to 


in the 


which 
would not be the 
end thrust the 


is a dividing and hand wheel, keyed on C; 


is maintained, 
case, 
on thread nut. G 
His a steel arm which is screwed on the 
spindle B and carries the spring plunger /, 
at the outer end operated by the knob J, 
shown in detail in Fig. 5. M is a 
steel collar screwed in H, behind the coil 


| 
also 
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ior indexing the threads accurately, in 
which the spring plunger J operates. Q 
is the spring collet for holding the work; 
it is of the draw-in type and is also shown 
in Fig. 6. The back end is threaded in- 
ternally as shown, and a long bolt passes 
through the hollow spindle B, and is 
tightened with a wrench at the back end; 
this bolt is not shown in the illustration 
In operation the fixture is secured on 
the milling-machine table, at the correct 
angle, which varies according to the pitch 
of the spiral to be cut; should the work 
project a long way out of the collet, it re- 
quires supporting with an adjustable vise 
block, or jack, to take the strain of the 
cutter and prevent springing. The cutter 
used is of the regular worm milling type, 


having sides at an angle of 29 degrees. 
and for very small, and fine threads it 
should be turned solid with the taper 
shank fitting in standard sockets in the 
milling-machine spindle When the 
plunger 7 is located in the bush L, the 


spindle B, and master thread C both re- 
volve as one unit, and a thread is repro- 
duced on the work of exactly the same 
lead, and corresponding to that on C. To 
index the work for the next thread, all 
that is necessary is to disengage the spring 
plunger /, from the bush L, in the hand 
wheel G, turn the latter to the next hole, 
drop the plunger in again, and proceed to 
mill the thread By changing the 
handwheel G, and substituting others with 
different index bushings, 


next 


numbers of 


























_ spring, N, the other end of the spring screws having any number of threads can 
lig. 1 shows a quick-pitch screw, with pressing against the washer O, which in be cut, but to alter the lead, it is neces 
6 threads, and 3-inch lead, made out of turn is forced against the steel pin P, sary to remove the nuts, D and E, and 
bright-drawn machinery-steel bar Fre which passes through the plunger J, and also the master screw C, and replace them 
quently having large quantities of these serves as a stop, by coming in contact with those of the required lead. 
screws to cut, which had to possess a_ with the bottom of the chamber. K, Fig With this fixture a youth can cut from 
high degree of accuracy, for a complicated 2, is a locknut to prevent the lever H 32 to 38 screws (like Fig. 1) per day of 
textile machine, we designed the fixture’ from slacking back At L are six hard 10 hours. 
here shown, for milling the threads on a ened steel bushes in the handwheel rim, Accrington, England R. KiRKHOUSE 
. ROYQAHA™VY WS | , | 
NO YQ LJ 
MOO I } J 
2 F - oe~-t - rm —-. 2 
lt 
I 
H 
F F 
-} 
O } . 
bed RB | | D SO GS K 
[ } | SAY 
- +2 | Se | 
=f Hy co 
| a, F 
A 
| FIG, 2 
| Q' 7 
HHI A) {i | 9 
BR 114] | 
f : DS ) a 
FIG. 6 
FIG, 
FIXTURE FOR MILLING QUICK-PITCH MULTIPLE LEAD SCREW 








March 4, 1909 AMERICAN MACHINIST 59 


"1 too] hicl 


Filing Clippings cause the machine tool which is not ad come too late, I gave 


vertised in the AMERICAN MACHINIST is boy, and he sold about 2 hundredweight 
not worth considering Those that come of them as waste-paper ab 


I have seen several articles in th , 
under the heading f “Auto Machin igo, to a fried-fish shop near my s\ 


AMERICAN MACHINIST on the method of u i , : : 
~ 1: — , Operations consist iefly of the Cleve Instead f being di iraged in my 
fling chippings out of the various tech , ; ' ta : 

: —— land Auto Machine Company's advertise quest, I at once proceeded to mat tour 
nical journals, and no doubt my experi aye riggs cee <a 
. = a “a ments which appear on page 18 of the of the fried-fis] { ! tv, and 
ence on this subject will be of interest to : ; ‘ a ; — « 

\MERICAN MACHINIS ich week. I have ifter about mont] nt roa | man 


readers | ’ 1] 1 | ] I 
: . tne above firms tllustrations t opera aged to ret 1 thi 4 numbet 
Some years ago I was a draftsman in a : 


tions from the first o1 have also a nlendid conditiot fas k as 1808 


first-class machine tool tirm, and noticed 


that one of the designers was always w 


: 1 7 . I find these ery i ere 18 a plicat ‘ | lot | Seog 
up in the most modern cd sign, and 1! | . é ; ; } I . ; . 
; . ; es , piece Of Work lt Se % ined which | I got mu bh nad | | implet dupli 
ever inquired of him if he knew a good ie ; 1 
. — * , think could be done cheaper tomatically cate vol 
idea for a certain job, he was always ; : 
1 9 than by hand, DV reterring t t ~ cut I } 1 £ , n i the ig is f 


ready to supply me, and always knew 
where to look for the right thing 
When I asked him if he kept clippings 


he answered that he kept all cuttings of 


time taken for this p f work on an eac] Wher . fellow drt 
itomatic on 


; ; \s for the milling-1 hin perations, \ MERICA? LIN d, 1 
interest and indexed 


eee | have the Cincinnati Milling Machit dete Ghd Ete weet | 
cue, so I proceeded to hay system ot 








my own [ 1-1 il i 1-4 } ee > ' 

Every week I go to the public reading | ee meron | Oe... wna ee eee : , 
room and take up all th technical . | mele tee 7 so seated hi ' 
journals ‘which relate to the machine-tool a ee ) 
trade. If there is anything that is worth aa -— —= —— iy aa : 
having, I buy that journal from my news- a oe | 

1 } I cl s! l M t 


agent, cut the interesting part out and 
file it away men tuey Happe ee 


My method of filing is this 1-10 n-3 i 





I have several boxes 15 inches long and / | 





























t take clippings 8x5 inches | fold they dol I Wall Na teas 
> . 1 , 1 , | no the usual reply is “It w Id tal 
them all 8x5™% inches, and number them | | Pale ; 
ae ’ = te taal as os little I use t 
on. the top left-han cornet I use a ! I 
, | } + ‘ ¢ iit " ic ti ‘ ] 
standard card index 5x3 1 s for refet does ul 
ence pent, and altl 9 , ' , want t 
; . ] ] ‘ sort 
1-1 ll i reter te i lip v 1 lly e 
| | ort d ] t in) 
SPEED CHANGING DEVICES | pe W th d 
| With g | i g t ¢ I 
Speed Box on Vert. Mi Newton 114 | ] r ma e wil I shel t 
Head of Horizontal Miller (Le Blond | ray / ; ; eae 
Motor Driver 118 D | . e val l Ss OT ¢ 1108 I 
Speed Box of Drilling Machine 126 aR | —— Lene 4] tvle of the AMI LN 
Cincinnatti All-gear Head (Millet 16 7 ; ; : 
\T ] ] } ‘ nil ’ 
Herbert's All-gear Head Turret \IACHINI vit ' Ip a 1 li lex ad 
Lat he 72 
4 - i : } 7 
Handy Speed-changing Device (suit | ( $s 1 | 
able for Grinder A.M Aug. 11 y eueet 1 Iahel on fi ton left nd 
1006 ' | ‘ ‘ . 
Engineer" Milling Machine sup +} ta] : ’ 
plement 1907 120 | 
‘ 
I s I N DEN ARD call t t 
] 
The numbers in the right-hand + , , 
pond to those on the top left-hand corner Company's operat whi ipp , 
> ] } ‘ +} naG - f «lh, - cone he —— . . 
on the clipping. By the combination of the page 7 of the Ami . MACHINIST. sin an 
| | : 4] a ee a ee Brown & 5S | 
card index and clipping box, I can find ey st started adv ‘ 
1; | . , f RR ] ( 
iny clipping I want in the space t a tew tour years ag 
S¢ conds I have also Pot I I \ Newtotr I 
I have also a method of filing ads out Becker-Brainard t nd screw-mulling 
of the AMERICAN MACHINIS I use filing operations by Pratt & Whit: John Ho ', 
boxes to take foolscap si which can be royd & Co., and other find this is 
1 R ( _ 


bought anywhere for 30 cents. I put th very comprehensiv: imple way 


advertisements I want to keep in folder filing advertisements rangement for filing , ' ca 

and have the folders in alphabetical order \dvertisements are regarded by many minat tions wi “ 
They run thus s so much waste paper but, personally, I be of interest to tl t your readers 
Automatic Screw Machines find them a very usef nd instructive wl 1. C.s 


Auto Machine Operations part of the journal. I ha tl \ MERI 


Drilling Machines CAN MACHINIST | nd it half-vears certina pattern, whi is aly tically 


Grinding Machines complete from 1898 to dat \ 


Grinding Machine Operations The method by whi I s red th wel put t W 
Milling Machines (Horizontal, Vertical back numbers ts rather int sting. Whuil 
and Various ) working in a works in Coventry, I used | ( sten 


Milling Machine operations, et to ask some of the older hands if they fellows writ nd readers know 
By this means, I am able to refer in had any old copies of tl \MERICAN MA through your lumns, t methods they 
stantly to an illustration of any modern  CHINIST they wanted to dispose of. The en 


‘ " 1 


machine tool which is on the market, be reply invariably was “Oh, you have just Dudley, England N. CHAMI 








A Special Milling Fixture for the 


Lathe 


herewith, 





] 


sketch is shown 
a special lathe attachment for mill 
C and D on the 
[hey are made in 
wh, 12 and 16 inches In 


Phe 
and the 


castings, Tig. 1 


large numbers and in 


terchangeable casting is 26 inches 


diameter, 


4 
( Hick 


machined tace ot ( 


h wide vertical face of J 


15/16 inches. It is clamped down in 


t] face plate and is automatically ma 
ined and stopped at the correct time 
ther jobs are done on this attach 

I l ipl 1 Cc tructi n¢ 
) put ol or t ke ott the lat < nl 
NAc I time 
( ist t cast-1rol bed plate 
jlaned on top d machined at the bot 
? + rs. | \\ p } the he It 
lamped to the bed by two ts passing 
tht 2 two ! t straps it he pottom 
the { hed The plate is red t 
t face-plat ) | y 
’ 1, the « ch bell 
{ 4 | { | T T p T | t he | 
n wl 1 ined 
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ee 
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clutch to the gear which drives the sleeve 
The worm 1s 


Bt, 62, 


the 


nd worm mounted on 


tl bearings driving the face 
the 


lock 


through wheel \t 


end of the 


worm 
lathe spindle 1s a 


collar and disk combined Power 1s 
transmitted from the lathe — spindles 
through the connecting rod to the crank 


lever, which has a_ right-and-left pawl 
cngaging wit 1 loosely mounted ratchet 
the shaft The driving disk has 


iry motion, while that of the shaft 
crank is oscillating Che teed reg 
lated at the crank by movable pin in 
rt by numb if holes in the 
( ing disk hese holes incr e from 
( cents ) ] “he ch ck 1s 
IT d has threaded enter hole 
eCCEIVE ds the mi 
his) provide for stment d 1s 
locked e collar s 4 

When tl ch is di gaged the driv 
ing shaft is free to rotate in t worm 
, the f - ] cage 
ing ft pawl and ratchet stops nd 

ft altogether Witl P , 

A " 
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the other, or both disengaged, the face 
plate can be operated by hand by means 
of the feed shaft by placing a crank on 
the front end, as shown. 

the 


on 


Same 
the 


and 


There is under construction 


attachment mounted 
the lathe so that 
done. 


Wisconsin 


design of 


carriage of boring 


milling can be 


Cenosha, MACHINIST 





Cutting Threads on Taper Work 


lines on the subject of taper 
get dif- 


threads 


showing how wi 


ferent results in the angles of 
thread 
the 


un 


different sett of the 


ings 


may be of benefit to some of 


mach 


inists. Of course, it is 


derstood that in all cases where we turn 


or bore a taper the tool must be set at the 


center, as there 1s more than one place 
it which the thread tool can be set; and 
is also a difference whether the taper 
is m Wi ipe tachment or with 
he tailstock of the lathe set over. In the 
p 
B 
\ \ 








with a taper attachment 


‘center line of the work is 
ivs of the lathe; again, 
the tail 


line of 


parallel with the w: 
taper by moving 


ck over we find that the center 


ur work is not parallel with the ways of 
the lath [he portion of the sketch, Fig. 
at the left of the center of the taper 
piece shows th d with the tool 
( ight angles to the center line of the 
work and the result is tl san if we 
ip ‘ hment 
ting over the tailst By draw 

" nd they will cross 


look 


cen 


As we 
Fig. 2 at the right-hand side of th 


per piece shown, w nd that 
. whi S ‘ with the 
] ight angles with tl rtace Of 
es 1 and ] t ss at 

a eee 
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- | Discussion of the Previous Question 


™ Letters from Our Readers Showing How Many Men of Many 
Ie Minds Look upon Various Subjects Opened up in Previous Numbers 
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d WE PAY FOR THESE ALSO 


> : me placed In the square I nishing eTo : : 
Bolt Heading Dies | - | be Syn Accurate Planing to Avoid 


and given one blow, then turned an 




















| it line cut she WS a Ppalr ot 1'4 inch riven l second bli W wl ich makes the Unnecessary Scraping 
k bolt dies. I have used all sizes of these ead perfectly square; by setting the plug 
] dies fron bolt to 2-inch, and know in the box header any thickness of head llaving spent hout 1 veal runnin 
| of several upt date f rge sl ops t use ( ) be n It does 1 require n ex p Cl t cditter t makes ind S 
} 
: 1 4 1 } 1 4 ' 
i this particular for tf di It can be vert te lake bolts dies f is d or val work in differe p 
; used in any heading machine The line scription Ot the count v article on planing 3 f 
' + 1 ] } nt ] ‘ 
cut will show its superioritv over the one Phe t of redres e the hes is much 1 | do 1 eree Wi \ 
you published on page 16, Fig. 2. With C1 nall, and w rop t in the Knight w impossi { 
a set of these dies we make from 2200 to heading machine, I ki f ther forn ! t ot rt ( 

I . ’ > 1 1 , 1 1 
2400 11-inch bolts 18 inches long in to tf die that will mal s many perfect tace v lid di i] 
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FIG 2 SHOWING BOI IN HEADE}! 








, oF : D > And again, would there not be the p 
Finish Head , . box Sheniies ibility of a difference in the density of the 
| otce iron as the tool traversed the piece, that 





Tool Stcel 

fis.” ae 8 boa would cause a difference in the reading of 

, the instrument | believe there would 
¢ : *$ —" . About 5 year go I was planing hori 
\ aS ontal boring-machine tables. 24 inches 
" ; ve” < wide by 6 feet long [hese tables had to 
‘~. be very accurate as they were s raped to a 
i ial ai surface plate. They were planed on a 48x 
5-inch by 12-foot Niles planer set on a 
sending the dies to the machine shop for [he reason for using a plug and box stone and concrete foundation, there was 
repairs. We have a set of 15¢-inch dies of leader is to change the thickness of the practically no vibration. The planer was 
the same pattern which have made 30,000 bolt header should you desire to do so new, consequently everything about it was 
bolts at the rate of 1700 in 10 hours. We Groove E. Fig. 1. has 3/64-inch grip so in very good shap« There .is a 2-piece 
have not had them near the machine shop, as to hold stock from slipping through nut on this make of planer to take up the 
and the dies are in good shape at the the dies. Groove D. Fig. 1. is made 1 32 ~=wear and it can also be used as a lock nut 
present time. I would call attention to inch larger, which enables the bolt to slip \fter much experimenting I found ther 

the construction of the dies They are back against the di s shown at A, Fig. was a much greater tendency to variati 

known to boltmakers as the “three-lick 2. and squares the neck of the bolt. B in the cut with this nut locked and the 

die,” as you can make a finished bolt with is the box header. and C is the finish gib loose enough for the slide to settl 

just three strokes of the machin header The die is made in sections to its own weight, than by having it the 
Che bolt is given one blow in the box reduce cost of machining verse, and there was a great tendency for 


header which forms the head: it is then Indianapolis, Ind l‘ORGEMAN the tool to chatter on the finishing cut 
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I have seen “planer hands” drive the 
taper pin that holds the clapper, so tight 
into its seat that it was impossible for 
I have 


the clapp¢ r to settle of its weight. 


seen men do this and wonder why their 


finishing cuts were not even, 


Ossining, N. Y M. A. CHESTER 





Patent Experiences 





on the above subject 
suffered 
first 


\ recent article 


reminds me that | 


from the disease It 


too have 
attacked me 
before I quitted my teens; and like some 


chronic malady still persists, after trying 


every remedy, even marriage. 

Patent experiences! What inventor has 
been fre¢ Oh! for some system of in- 
oculation, which in its literal sense, will 

into the inventor, an ordi- 


insert an eye 
nary seeing eye, which will not at one and 
the same time both magnify and minish; 
magnify the importance of an idea and 
minish its drawbacks. Of patent experiences 


fallen to my lot; many are the 


many have 

snares and pitfalls that I could warn 
younger inventors against; but of what 
use are warnings? Still it may be of in- 


erest to some, possibly of profit to a few, 
to hear of my harvest of failures reaped and 
of ideals broken 

While still working out my indentures, 
some ill-advising friend (inventors al- 
ways have plenty of these) persuaded me 
to enter a competition for 20 guineas of- 
fered by the Cyclist Touring Club of Lon- 
contrivance for 


don It was to be a 

holding cycles in luggage vans.- My in 
vention consisted of an arm, hinged to 
the end of the van, which could be pulled 
down and hooked over the handle bar. 
\las for me, I won the 20 guineas. For 
the first time in my life I realized how 
easy it is to make a fortune—in dreams. 
Unlike most first inventions it was both 
simple and effective, and has been used 
for years on certain railways. It died 


from exposure combined with constitu- 
tional weaknesses; its funeral cost me 
over £100. I attempted to make it and 


my fortune; what I should have done was 
to have invested the money and cherished 
might have 


the fond thoughts of what 


been. An idea unproved contains infinite 
possibility 
fortune No. 1. 


the 


(,ood bye 
f in 


lo anvone knowing breed « 


ventors, it will not be surprising that a 


failure, which was nearly a success, did 


not discourage me Following this the 


Patent Office did a roaring trade with me 


g 
in provisional specifications. The subjects 
varied, not to say absurd, having 


virtue, they kept me out of mis 


were 
only one 
chief and pocket money. Of course, with 
each application there came shoals of let- 
ters offering advice and help of all sorts. 
I answered one kind unknown friend, who 
wished to sell one of my patents for me, 
only to find, on making an expensive trip 
to London, that he proposed to open pro- 
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ceedings by getting a new patent out at 


my expense 

Meanwhile I made my living by invent- 
ing for others, sometimes with success, 
sometimes with failure, but always with 
profit to myself. This is the only invent- 
they will 


work for 


ing that sane men indulge in; 


be satisfied with their day's 
others, then go home and nurse the baby. 
It is far preferable to burying their shat- 


tered idols one by one 


But as | said, inventors are not sane, 
and soon I hit on something good. An 
ideal gear for motor cars, and, of course, 
for many other purposes. This cost me 
over £400 not counting the time ex- 
pended; it was a beautiful thing. It had 


it has been invented 
the 


been invented before, 


since Only a year or so ago, 


Macuinist had quite a long 


I refrained from joining 


\ MERICAN 
discussion on it; 
in because it nearly drove me to the mad- 
ouse, when and | 


a solution than the discussion did. 


] working on it, got 


nearer 
Probably I am the in- 


unique among 


ventors of this perfect gear, in that I got 
a public nuisance for actu 
fitted with this 


a well known city. 


pre ssecuted as 


ally driving a car gear 


through the streets of 
It was a differential gear with the speed of 
varied by means of a shunt 


one element 


passing through pair of friction cones. 
[he power passing through this shunt was 
circumstances 
the 


to be, and under some 


actually was, a negligible fraction of 
total power, but unfortunately at times no 
left to the 
revolutionizing the 


ignition 


power was drive car. 
While motor-car 
industry, | plug, 


which could be easily taken to pieces and 


patented an 


new parts fitted at the time of breakdown. 
It failed simply because some of the parts 
on breaking fell into the cylinder of the 
engine and caused indigestion 

[ also patented an explosion motor with 
an impulse every revolution. This was 
never built; it cost me the least of all my 
patents, still left 
that it Instead I 


submitted it to expert criticism, and still 


and the satisfaction is 


would work if tried. 


cherish this document as a piece of court- 


cous treatment and patient forbearance 


irom one on whom I had no claims. So 
that too is dead, and “down among the 
dead men it shall lie.” 

[ have had many other attacks of 


“patentitis,” but these must wait. 


York, England Y. D. Drpsee 





Accuracy and Precision 


In Entropy’s article at page 14o, the 
words “accuracy” and “precision” are used 
interchangeably. [he late De Volson 


Wood, professor of mechanical engineer- 


ing at Stevens Institute, was fond of il- 
lustrating the distinction between them by 
a little told once, on a 
surveying trip, a young man had sighted 
his instrument with the utmost pains and 


deliberation, adjusting it with punctilious 


story He how 


care and aiming it at the very middle of 
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That was 


the rod that served as a target. 
overlooked 


precision. He had, however, 
the fact that the pole at which he was 
sapling ten feet away 
That was not accuracy. 
E. P. BUFFET. 


sighting was a 
from the mark. 


New York City. 





Osborne’s Peculiar Clock 


The same clock, | believe, was doing 
duty in this city earning money for the 
inventor and advertiser. It was fastened 


show window of an 


to the plate-glass 
enterprising gents’ furnishing house on 
the principal street of the city, and drew 
large crowds until the novelty wore off. 

Being on the street one Saturday after- 
toon and seeing a crowd in front of the 
what was the at- 
the 


window I went to see 


traction; upon getting closer saw 
clock, and pasted on the window under 
and alongside stating that 
an explanation of what makes the clock 
had inside, but not needing 
their line of goods I walked among the 
crowd listening to the comments on “what 
There were all kinds of 
conjectures if one-third of them 
had been incorporated in the clock it 
would have been a very complicated one 


were cards 


Lo0 Cc vuld be 


it go.” 


makes 
and 


instead of the simple one it was. 

While I was standing there two friends 
discussing the 
drafts- 


came along and began 
problem. The two 
men, while I profess to be a machinist. 
We came to the that there 
was only one way in which it could run 
demon- 


friends were 


conclusion 
and keep time, and have since 
strated that we were right. 

Like Mr. Osborne I will not explain 
how the clock keeps time, but will let the 
think it out for themselves. I 
believe the man that thinks for himself 
is worth more to his employer than the 


readers 


man who wants someone to explain how 
a thing must be done. 

This brings to my mind incidents that 
are happening practically every day in the 
The foreman assigns a piece of 


shi ps. 
done it 


work to a man 
before, but owing to conditions it is ad- 
visable to do it on his machine. Before 
he has taken time to consider it, he will 
say it cannot be or how are you 
going to do it as it has always been done 
om some other machine. He does not 
even stop to think that the foreman has 
seen a way to do it before he has made 


who has never 


done, 


the assignment. 

These conditions, I believe, are getting 
worse every day in our shops because 
we are not training our young men to be 
mechanics, and to learn to think for them- 
selves, but bring in a driver of a coal 
wagon and put him on a machine and ex- 
pect him to be a full-fledged mechanic in 
a week. 

I do not mean by this that we do not 
make some good workmen in this way, 
but their field of usefulness is limited in 
a machine shop 


Holyoke, Mass W. D. Sniper. 
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Training Young Engineers 


While one after another has written in 
the AMERICAN MACHINIST on the training 
of young engineers, I have looked in vain 
for any reference to what is possibly a 
most important aspect of the question 

For instance, | was apprenticed to a 
jobbing firm manufacturing gas cocks, 
lathes, roofs, cycle fittings, cocoanut ma- 
chines, hand-beaten coronas for church 
ornamentation, gas engines, line shafting 
and printing machines 

I was at times in the drawing office and 
the pattern shop I forged, turned, 
shaped, milled, drilled, erected in the 
shop, and when the job was completed, 
shouldered my kit and erected on de- 
livery. Bad management! Yes, but was 
it bad training? 

I know nothing of trade schools and 
technical colleges, but after a long day's 
work the privilege was open to pay my 
little pocket money at the night school for 
indifferent tuition. But still, sines and 
tangents and logarithms, that are easier 
to understand than to apply, have thus 
become easy to use. 

How can I, with such training, hope 
compete with those fortunates, whose 
parents have had both the will and the 


to 


means of properly educating them under 
the professional shadow? What chance 
is there for me in the race for life? Well, 
to tell the truth, it is now over 10 years 
since J] was out of my apprenticeship, and 
as I look around me at those who hold 
positions to which | aspire, there is not a 
college-trained man among the whole lot 

Then again, that fine list of certificates 
so neatly printed, I have never dared to 
show them after the first time. Employers 
never ask or care for certificated knowl 
ge. Some, unfortunately for me, with 


vo. 


ed 
jobbing-shop experience, ask where one 
has worked; these are not the best to 
work for. The best employer knows at 
a glance a trustworthy man, takes his 
word and expects him to make good. 

The employer that it is a pleasure to 
work for (I prefer to say “with’’) is the 
one that understands human nature; he 
can make due allowance, knows when 
failure is to be censured and when con- 
doned. 

He knows who is fit for certain tasks, 
and who can bear responsibility for him 
He can pick the best man for heaving a 
hammer, the best for light, accurate work, 
and he knows, too, those whom he can 
leave without fear of idling. 

There are none too many of this kind; 
capitalism and limited liability is death to 
such. But after all the man who is suc- 
cessful in engineering is he who has added 
to more or less skill, first, energy; second, 
a knowledge of human nature; third, a 
broad love of humanity. Lacking any of 
these and especially the first, a man must 
have stupendous genius to make headway. 

The way to cultivate these and improve 
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our natural stock is not taught at our 
trade schools. Those who have them with 
average ability rise like a cork to the top. 
Those who lack remain below, know what 
they may. If a youth lacks in energy he 
must live hygienically, must keep his body 
in tone by judicious exercise and bathing, 
abstain from violent narcotics or stimu 
lants such as tea, alcohol, much meat and 
tobacco, that he may have his Irttl 
energy available and by conservation in 
crease its effect 

If a youth lacks in love of humanity, he 


} 


must force himself to work on its behalf 


and enjoy the company f a youth lacks 
in knowledge of human nature what is he 
to do? Nothing? How do those read a 
man’s character who do it instinctively: 
It is by certain features and expressions, 
mostly unrecognized but none the less 
there. If such a one could analyze his 
reasons, it would be found to be founded 
on solid fact that man carries his charac 
ter written on his face that all who can 
may read. 
London, England C. FF. BLAKE 





Parallel Depth Bevel Gears 


On pages 62 and 63 you have given 
some attention to the subject of paral 
lel-depth bevel gears. Perhaps the his 
tory of this style of bevel gears. will 
be of interest. In 1872, being with the 
Blees Sewing Machine Company, located 
mn Bridge street, Brooklyn, I made the 
first of these gears. We had gears to 
make in a hurry and no bevel-wheel cut 
ters suitable for them. In this crisis two 
wheels were turned to a drawing made by 
a young draftsman who innocently drew 
their faces parallel to the pitch cones 
These were given me to be cut 

Then it was found that the blanks were 
wrong and another pair was ordered from 
a corrected drawing. Overnight I con 
ceived the idea of cutting these gears as 
they were turned; parallel to the pitch 
cone. In the morning they were measured 
up and it was found that the inner diam 
eters corresponded to 12 pitch and gave 
the ratio of teeth required—2 to 3, if I 
remember right. Then came the inspira 
tion to use regular 12-pitch spur-wheel 
cutters. On this plan the gears were cut 
and gave surprisingly good satisfaction 
The flanks of the teeth rubbed everywhere 
from one end to the other; from the tops 
of the teeth to below the pitch line 

Afterward, for nine years, | was not in 
the manufacturing end of business, but in 
1881, at Elizabethport, I had made for me 
a number of these gears and have contin 
ued to make them ever since 

In 1891, in a conversation with Mr 
Hemminway, then an editor on the AMER 
ICAN Macuinist, I mentioned these gears 
to him and at his desire IT wrote an article 
of considerable length fully describing 
their features and the method of cutting 
them with spur-wheel cutters. This arti 


303 


cle was considered by him to be too long 
for its importance, and it was cut to a 
bare outline of the principle involved. It 
is my recollection that I wrote the short 
article in the AMERICAN MACHINIST office 
on Fulton street, and with a pencil Chere 
was a rough sketch, a section of the gears, 
made at the same time, | believe In that, 


similar shape, the article was printed 


Shortly afterward Walter Gribben be 
came interested in this method of cutting 
gears, and gave it considerable attention: 


alwavs kindly giving credit to the original 
source of informatior His formulas for 
manipulating the dividing 
since used to advantag« 


West Lynn, Mass \. D. Pentz 





On page &S4 t Drawn R Kink 
tne S¢ bhe t Ds ggested 
| hat id ibl practh Is nec 
ry et ‘ pl luc good clea 
t letter pad ink do 
way idhere to t cing cloth 
I have found it more satisfactory to us 
opaque ink The regular commercial 


ticle known “Excelsior Opaque Quick 
Drying Ink,” will print up the same as 


drawing ink 


Using a set Of type ind a holder with 
this ink enables one to get out special 
titles, etc., at a very low cost 

On any class of work where the sam 


cutline is frequently used, it will pay t 


ve a stamp made up and used instead of 


tracing trom a standard \n example of 
, s ; : 

this 1s in switchboard work where am 
eters, switches, circuit breakers, etc. are 
used many times Che General Electri 


Company, Schenectady, made up a com 


plete outfit of such stamp outlines which 
re in charg of a clerk The draftsman 
simply locates tl center lines for the 
arious instruments. then notifies the clerk, 
telling what particul instruments are 
wanfed and the clerk stamps them on the 
tracing [he saving in time is evident 
Some companies now us¢ form for a 
title which i tamped on as needed by 
sing opaque ink he line cut shows a 
form used where each part is on a sepa 
rate sheet t practice I ipidly vrowing ), 
the stamp onstant se 1s only cleaneg 
ut once a mont! It gives a uniform 
ppearance to all the drawings and insures 


the entering of required information 

\ title applied in this way would, I bi 
lieve, appease Entropy (page 110) as it 
bears the same relation to the drawing as 
does a suit of overalls to a workman, that 


looks like business. Entropy compared 


a title to collars and cuffs 
Where the number of drawings is very 


7 
large, tracing cloth is now cut to size and 


the title printed on at printing office, the 
printer, of course, ising an Opaque ink as 
the regular printing ink rubs off easily 


Rochester, N. \ Ratepuw W. Davis 
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The Shop Instructor 


l her« we believe, more behind the 


1S, 
institution of the shop teacher of appren- 
tices than a mere detail of shop manage- 
it is, we believe, in a very large 


an adaptation of modern industrial 


ment, as 
Way 
: ] o ( | . “ “2 yt l > ¢ l 
conditions to the apprentice probiem, an 
to a considerable extent a reversion to old 
practices so far as that can be done under 
conditions. 

often been told of the old con- 


new 
We ha 


ditions under which the apprentice worked 


ve 


with his “master” and received direct in- 
struction through personal contact, and 
how all this has disappeared under the 


prevailing conditions in which the “mas- 


ter’ 1s that intangible thing, a corporation, 
with whom the old personal contact is im 


pt ssibl 


Under the prevailing conditions the man 


who represents the old employer, so far 
as his authority over the apprentice is 
concerned, is the foreman, who, however, 
differs from the old employer in that he 
loes not personally do the work of pro 
ction, but supervises and directs the 


thers. In other words, the fore 


representing the authority of 


1 
Him 


of the 


mployer ca 


aS a 


old 


rally | from 


y absent 
under prevailing 


not a new in 


brought into 


ren and 


newed prominence 


Mr. Alexander, at the 


General Electric Company, where, as it ap 


importance by 


Lynn works of the 


pears to us, 


he is simply the representative 
of the old employer in his teaching capacity. 
Phe of the 
having impossible one 
the both 
in his teaching and directing functions, it 
to install 


factory 
for 
old employer, 


development system 


made it any 


man to represent 


las become a special 


necessary 


man to represent the missing function, as 


one has already been installed to represent 


the directing function 

Looked at it this way, it will be seen 
that. there is a large philosophy behind 
Mr. Alexander's plan and the fact that, 
after all, it is but a continuation of old 
methods under new conditions gives one 
an added feeling that it is, at bottom, 
sound. We, today, scarcely realize how 
the teaching function of the old employer 


1 


has disappeared under modern conditions, 


and that it is to this that we must charge 
the comparative failure of modern ap 
prenticeship. If apprenticeship is to again 
become successful, it is clear that this 
teaching function must be revived, and 
we believe that under Mr. Alexander's 
plan the results will be even better than 
they were under the old system Not 
many men teachers, and this was as 
true of the old ployers as it is of mod 

for ! 1 old empl ver’s suc 
ess in business depended on something 
very different from this, his work as a 
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teacher being purely incidental and the 
character of a teacher which any one boy 
obtained being purely a matter of acci- 
dent. With the new system the teaching 
is not an incident to other work. The 
teacher is selected for that work alone, 


and in teaching ability he ought to average 
far better than the old employer did or 
could. Here and there in every shop will 
found who are natural teachers 
and who delight in imparting instruction 
It 


urally gravitate to the teacher’s position 


be men 


to others. is such men who will nat- 
under the new system, all of the boys in 


the shop being favored with the help of an 


expert instead of a casual teacher as of 
old. 

The more the shop teacher is studied 
the more his possibilities develop. He, 


more than any other thing that has been 
suggested in all this discussion, represents 
1 revival of the spirit of the old sys- 


to 


a rea 


tem of apprenticeship and promises 


rescue that time-honored institution from 


the decay into which it has fallen. 





The 


Reorganization of the 


Navy Yards 


read no doubt seen in the 
laily papers the news item relative to tl 

of the Navy by 
of the ls 


is to be entirely reorganized and revolu 


Our rs have 


rder of the Secretary 


which the management navy var 


tionized 

Those who have been familiar with the 
facts are aware that the system of admin 
istration which has until now prevailed in 
our navy yards has been one which would 
be tolerated for a 
manufacturing establishment, 


not moment in any 


the yards 
having been administered under a system 
of independent departments and divided 
effective 
supervision and direction impossible and 
a deplorable state of ineffic 


responsibility which has made 


resulted in 
enc 

For the first time in many years the Sec 
retary of the Navy is a practical manufac- 
turer, and he has lent a willing and in 
telligent ear to the protests of those who 
would see the old conditions changed, the 
result this order which 
words has altered the entire situation, so 
far as 
th« 


being in a few 


an order can do it, and prepared 


way for reorganization on lines which 
cannot fail to have the most beneficial and 


far-reaching results 


Our naval constructors are given an 
elaborate preparation for administrative 
duties They first graduate from the 
Naval Academy, go to sea two or three 
years, and then the best men in the class 
are picked for assignment to the con 
struction corps \fter this they are given 
a three years’ course of study in the best 
schools in naval architecture and engi 
neering in the world. Until a few years 
ago they were educated in Glasgow, the 
Royal Naval College at Greenwich, and 
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in Paris. At the present time a special 
course of study has been arranged at the 
Massachusetts Institute of Technology, 
and they are given a splendid course there. 

Under the old system all this accom- 
plished but little as the heads of the vari- 
ous departments were line officers with 
no knowledge of the conduct of industrial 
establishments, and among whom there 
was little or no cooperation, while the 
naval constructors had too little authority 
to make it possible for them to do effective 
work, and the conditions by which they 
were surrounded were so discouraging as 
to lead to frequent resignations prior to 
entering civil life. 

Hereafter, in place of this system of 
divided responsibility the entire industrial 
establishment of each yard is to be con- 
solidated in one department under the 
naval constructor who, as general man- 
ager, will report and be responsible to the 
commandant-in-charge of his yard. The 
general manager will hereafter have 
charge of the entire plant, the heretofore 
independent heads of existing depart- 
ments becoming subordinate and respon 
sible to him. 

The constructors will now have an op- 
portunity. Industrial work and engineer- 
ing becomes their life work, with responsi 
bility and a career before them, and it is 
believed that resignations will largely stop 


The Panama Canal 


Every American citizen should read an 
editorial in the current issue of the En- 
gineering News on “The Reasons Why the 
Lock Plan for the Panama Canal is Pref 
erable to the Sea Level Plan.” This 
editorial was written by the editor-in-chief 
of the paper after visiting the canal in 
company with President-elect Taft and his 
party of engineers, and of all that has been 
written on the subject, it is the most strik- 
ing, concise and conclusive article that we 
have seen. 

The article takes up every important 
phase of the controversy in a way that is 
understandable by every reader, and while 
we can do little more than call attention 
to it, we may, nevertheless, say that it 
does not advocate the lock canal as a 
cheaper or more expeditious one to build, 
but as one which is absolutely better and 
safer than the sea-level canal. A funda 
mental feature of the sea-level canal is a 
25-mile stretch through the swamps and 
along the course of the lower Chagres 
river, the bottom of the ditch being at 
the extreme point, 90 feet below the bot 
tom of the river. The digging of such a 
ditch through such ground has never been 
done and how it is to be done and how it 
is to be maintained after it is done, no 
one knows, while the constant danger 
from the tropical floods of the river is an 
element of the first magnitude 

Regarding the danger of damage to th« 
locks from earthquakes, it is pointed out 
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that this danger is quite as imminent with 
the sea-level plan as with the lock plan 
The sea-level plan involves an enormous 
masonry dam, over 200 feet high for the 
control of the Chagres river and _ this 
dam is obviously just as vulnerable to 
earthquakes as the masonry constructions 
of the lock canal while the result of its 
failure from earthquakes would be at least 
as serious. 

These few sentences will illustrate the 
manner in which the subject is discussed 
The objections to the lock canal are taken 
up point by point and as between this 
article and the irresponsible fulminations 
of the daily press, there can be no ques 
tion of the one which should command 
the confidence of the American public 
The editorial deserves the most wide 
spread publicity, which we hope means 
may be taken to give it. 





Carroll D. Wright 


Carroll D. Wright, president of Clark 
College, and a national figure in the world 
of education, in all its phases, died at his 
home in Worcester, Mass., February 20 

Mr. Wright came from New England 
stock and was born in Dunbarton, N. H., 
in 1840. His early education was ordinary 
and after trying several vocations he set 
tled down to the practice of the law 
Early in the seventies he entered politics 
and at once won distinction as an excep 
tional statistician, and when the important 
Federal office of United States Commis- 
sioner of Labor was created he was ap 
pointed to fill the place. His services in 
that capacity won him a national reputation 
and in 1905 he accepted an urgent call to 
become the first president of Clark Col 
lege. Since that time Mr. Wright had 
given considerable thought to industrial 
education, and wrote many valuable art: 
cles, as well as delivered many important 
lectures in connection with the subiecct 
He was actively interested in the work of 
the National Society for the Promotion of 
Industrial Education and had served as 


its president 7 


Lewis J. Atwood 


Lewis J. Atwood, a prominent figure for 
many years in manufacturing circles of 
Waterbury, Conn., died at his home in 
that town, having passed his 81st year 

He took up life in Waterbury about 64 
years ago, and when but ng lad 
showed signs of exception chanical 
ibility. His first business venture was in 
the manufacture of buckl nd buttons, 
but from lack of capital it was discon 
tinued. Then followed another venture 1n 
brass goods manufacturing, subsequent] 
becoming associated wi t rm f 
Holmes, Booth & Haydens. He soon br 


came a member of the firm and its name 
was later changed to Plume & Atwood 


365 


Manufacturing Company. In 1890 he be- 
came president of the concern, which office 
he held at the time of his death. 

\s an inventor Mr. Atwood developed 
many inprovements In the manufacturing 
processes of his shop, notable among 
which was a hydraulic press used for 
scrap metal preparatory to remelting, 


which machine was widely adopted 





Personals* 


\lex. T. Drysdale, for some time gen- 
eral manager of the Sheffield Cast Iron 
Pipc and Foundry Company, has recently 
resigned his position 

J. A. Bennett, of Hartford, Conn., has 
accepted a position as mechanical engi- 
neer with the Lodge & Shipley Machine 
lool Company, Cincinnati, Ohio 

P. A. McCabe has severed his connec 
tion with J. J. McCabe and become con 
nected with th McCabe Machine Com 
pany, of 95 Liberty street, this city 

P. A. Schmitz, representing Walzma 
schinenfabrik August Schmitz, Diusset- 
dorf, Germany, is spending a few weeks 
traveling in this country on business 

Harold C. White, chief draftsman cf 
the General Railway Signal Company, 
Rochester, N. Y., has resigned, and is now 
considering a commercial proposition. 
Fdward ( Halblieb, signal engineer, 
with the General Railway Signal Company, 
has recently joined the engineering staff 
of a Cleveland firm manufacturing heating 
devices 

William E. Moore, formerly manager of 
the Auburn Ball Bearing Company, Rock- 
ester, N \ 


an executive position with the Rochester 


recently resigned to accept 


Germicide Company 
Garret Reekers, formerly factory fore- 


man in charge of the electrical department 
f the General Railway Signal Company, 
Rochester, N. Y., has gone into the manu 
facture of coils and electrical winding of 
all varieties 

Virgil M. Palmer has recently accepted 
a position as engineer with the Selden 
Motor Vehicle Company, Rochester, N. ¥. 
Mr Palmer was formerly connected with 
the Smitl \utomobile Company, of 
iz peka, Kans 

Frederick W. Taylor, past-president of 
the American Society f Mech nical En- 
an interesting address 
along general engineering lines before the 
College of Engineering of the University 
f Illinois on February 18 


The personnel of the newly organized 
Cincinnati-Bickford Tool Company ts an- 
nounced as follows August H. Tuechter, 
president Sherman C. Shauer, vice- 
president nd general manager W H 
Schafer, secretary; George P. Gradolf, 
treasurer and H. M. Norris, engineer 


*Items for this column are solicited. 
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Edwin Reynolds Dies After a Long Illness 


Contemporary of Corliss and Superintendent of the Corliss and Allis- 
Chalmers Shops Passes Away at Milwaukee; Sketch of His Career 





Edwin Reynolds died at his home in 


Milwaukee on 


a three-years’ illness 


Reynolds 


Friday, February 19, after 


March 23, 
in north 


Edwin born 
1831, at Mansfield, little town 
ut He 


Reynolds, who 


Was 


eastern Connecti descended 
William had 


from England about 200 years before and 


Was 


from come 


settled at Providence, R. I. His father’s 
name was Christopher Reynolds and his 
mother’s maiden name had been Clariss 
Huntington There was a large family, 
six boys and six girls, and Edwin was 


next to thi ungest His 


fathe r. though 


then a farmer, had been a cloth dresser 
and had on his place a fulling mill run 
by water power, but this had not been in 
operation within the boy's recollection 
Edwin worked on the farm and went to 
the district hool, his last schooling be 
ing in hi ixteenth vear, and then 
change ca life He had up t 
this time litt] knowledgt f the 
machine p, and nothing had turned his 
thought clinati in that dit 
\t the ‘ 6, M Reynolds started 
tasa i! I l, engaging rst vith 
neighb i nths at $11 p 
ntl 1] W ked n ibe I 
month when one day, as he was busy in 
he middle of held, a man climbed ovet 
he fe ( d t him 1] nan 
ked tit he w ne of the Reynolds 
boys, and then whether he would like to 
learn the machinist trad It was new 
idea to him, and he had to think over it 
I l littl WHI et ( Ne said that he 
W ld, but he in diately added that it 
Id t be p ih] © begin just then, 
he w engaged to this farmer for six 
no. [] I Ws reasonab] 
in () bane lied he s 1d 


Men () 2 
fall | Il you w Ill d 
\ ‘ nd help m nth 1 
Tuly and I'll let off now 
So a three vears’ apprenticeship was be 
1 wit \) P. Kin r Kenne 
wl ) had nachine hop \\ h 
pecialty ‘ ik machi \ 
il ca i machin ils 
g¢ built duri \] R tc ppren 
eshy \ p in 1847, we n 
ell ( \ crud iffair 
There wa rst place no found: 
] t p « nprises ma 
1 engi e lath 
ee ll it. patternmaketr 
t] rcular saw. Son 
dital were, however, turned 
R Ids’ pp ticeship 


consisted largely in learning, not the trad 


as we understand it, but “how to do 


things without any appliances wherewith 
event of Mr 


to do them.” A memorabl 


Keynolds’ apprenticeship was the addition 


of a 16-inch lathe to the plant. Mr 
Reynolds lived with his employer and 
their relations were more like father and 


! His 


$30 and his bi 


il 


s\ wages were, for the first year 


ard, the next year $45 and 


stone-dressing machinery, in the building 
of whith Mr 
eang boss, eventually taking charge of all 


that line of work in the shop and in the 
machines after they were 


Reynolds soon became a 


erection of the 
This connection continued for 
about 1857, 
& Co., 
classmate 


sent out 
seven until 
when Mr. Stedman, of 
\urora, Ind., 


of Woodruff, 


SIX oF years, or 
Stedman 
who had been a 
East looking for a 


W oodruff—as 


came 


and Mr 





for the last year $60 superintendent, 
On the completion of his apprentice some other employers have nobly done, 
ship Mr. Reynolds worked as journey but as some would not have done— 
w= 








EDWIN 


compani which built slide 
valy ea ines and general machine 
cry While M R was workin 


works ey began the building 
f the Wright lene No coneern 0 
those days, howey ul ngincs excl 
ively, and the Woodruff & Beach works 
si + this | ee oe 














REYNOLDS 


recommended his subordinate as precisely 


the man for the position and so Mr. Rey- 
nolds 


went to Aurora as general superin- 


tendent The silent partner of Stedman 
& Co. was a resident of Aurora—J. W 
Gaff, wealthy distiller and steamboat 
own and, with Grey and Gordon, the 
owner also of the Niles Tool Works 


Stedman & Co. had a general machine- 


building also plain  slide- 


shop business, 


valve engines, 


sawmills, farm machinery 
and pumps for Southern plantations. The 
pumps for drainage 


designing of large 


nd irrigation was a promising field which 
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Mr. Reynolds 
Patents of the old Andrews pump and 


proceeded to develop. must buy it of C 
Corliss price for 
the meantime, M 


satisfactory effici would seem to in 


cthers were offered the firm, but none 
showed or promised 
ciency, so Mr. Reynolds decided to design 


} 


a pump, and in connection with this things. He evide 


scheme he made some crude experiments, original Corliss en 


T:! 


the results of which have been of value simplified and impr 
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yrliss and must pay the 
it without question. In 
r. Reynolds, as events 


licate, had ideas of his 


own about Corliss engines and _ other 


sntly believed that the 
gines could be greatly 


ved, and that he knew 


to him in connection with his largest and_ the way, and that the improvements, com 


most daring work of later years. bined with correct 


The breaking out of the war between result in the build 
the States interfered so seriously with the ness. There may 


Aurora that Mr. 
found himself out of 


Reynolds little of 
employment and iso. Here was a 


Boston, New York Neither Mr. Allis 


and other places his quarters for the neering knowledg: 


business at sympathe 


came East, making 


next few years These were no more help them, assume 


years of idleness than the others had _ tion for himself ai 
been. He took charge of a shop in Bos for his teeming e1 
McLaughlin, and be 


sides that he was interested in the de \llis works 


has been ert 


ton for George T 


velopment of a number of special ma It 


chines, either as designer or éonsulting ceasions, that tl 
engineer was particularly at 


In 1807, Mr. Reynolds, who had become 


known as a manager combining technical 


1 


business methods, must 
ing up of a great busi 
have been more than a 
tic benevolence in it, 
concern in a bad way 
nor his sons had engi 
or ability He could 

n independent posi 
employment 


gineering ideas, and so 


became the engineering brains of the 


' n ’ 


tion of Mr. Allis 
t 1 to Edwin Rey 


Corliss compound 


t the Centennial in 


knowledge with executive ability—then, 1876. As matter of fact wwever, this 
as now, a raritvy—was offered a commer- init consisted otf mple Corliss en 
cial and engineering position with the gines compound nd they w of tl 
Corliss Steam Engine Company, whose regular type built t Providence 
shops at Providence, R. I., were the hops. Further tl r his being gen 
largest and most important in the coun eral superimtend f the w : h 
try, if not in the rld, for the manufac time, ther parti t 
ture of steat : The Corliss plan lentifvy Mr. Rey: : e with that of 
of operations had from the first and the Centennial engin 
always called for salesmen who distinctly \fter entering up s for M 
were competent engineers After four \llis, the first and st essential thing 
and a half years in this position, Mr. Rey vas to place the business o1 paying 
nolds was made general superintendent of SIs his w Imost at 
the works, which position he held until rough the t e “Rey 
1877. He had not held the position so ds-Coriiss” eng COI 
leng without tions and invitations onym f impli ! t 
to chang llis old friend, Mr. Gaff, and Liability, collective! e first 
o Mr. Gordon, of the Niles Tool gine was a_ I4Xx3f ( ler-frame 
Works, tried hard to get him to take hold Corliss stationary eng! It w etched 
of that institution, offering an interest n nu the back of elop ring rick 
the works or terms exceedingly favorabl trom Milwaukee to ( fter his st 
Hiaving declined this offer, the acceptance sit to the se vhat were to be his 
of a connection with the Reliance Works ie’s greatest success I design was 
of E. P. Allis & Co., Milwaukee, Wis., t his best on general principles t] 
may have a rather unaccountable aspect. best to build wit! ip equipment at 
The position held by Mr. Reynolds at the tim Chis, it will be understood, was 


Providence was then perhaps the highest not only miserable, 


in the engineering business in the United means at hand for 


States. He went to the remotest corner he first tool put int hop after Mr 
of the manufacturing field, and connected Reynolds took charge w n 8-foot bor 
himself with firm practically unknown ing mill, furnished by Mr. Reynold 


and in embarrassed circumstances The 
firm had failed the vear before; they had \ir 


(i if Csiktil 
ramshackle shop; the foundry, which thing which it was possi to ild i 
had been fitted up for pipework, was of a the shops as they st wi t spend 
piece with the rest; and, all told, only ing a cent at first tor pm It w 
bout 150 men were employed It is ecessal ) mpron t y witl 
scarcely probable that Mr. Reynolds for the machine shop I e especially 
aw what the business would so soot with the founds wl] \ worst nd 
grow to, but he must have seen in it mors even the facilities, wor I l, for tran 
r less clearly the opportunity of his life porting the castings from the f iry to 
Mir. Corliss had grown rich and dicta t! machine p | ( Ided t 
torial, seemed to believe that his word Che frame, then, w wo part 
was law in steam engineering, and took se it could be handl eit! right 
the position, more or less pronounced, left could be made from the same pat 


hat anv man who wanted the best engin tern, and so, in deference to the lack of 


kill in the foundry, the core work was 
reduced to a single simple core in the jaw. 


\ 


\t a later time, when the demands of the 


siness were growing faster than the 


facilities, the wrought-iron-frame engine 
was designed as a means of relief Che 


Reynolds engine of 1890 may probably be 


said to be the first design in which serious 
concessions have not been made to the 
facilities of nstruction other im- 


perative conditions. Mr. Reynolds’ 


work has seemed to be first to make 


method 


nditions of 
the individual case, and first of all with 


reference to the underlying engineering 


j 


foundation he 
would work out the simplest machine pos- 
ys the possibilities 


the shop as well as the idealities of the 


; - 

drafting room This has usually practi- 

cally ¢ 1 the 7 tte? Once the design 

has been decided upon, he has been pre- 
] ; + ; ] 1! 

pare re ror } ( Ss ily 1ccess 


lly, and a very large part of the Allis 


ness been obtained, not so much 
nderbidding in price as by embody 
‘ + «¢ 4 ie re 
It would 1 difficult to overstate the 
ract OT ’ f the work that 


Mr. Revnolds accomplished during his un 


rief, he was the 


foremost practical man, the responsible 


; ‘ 


, 
echnical 1 ger, 1n engine-building 


ment whicl inder his guidance, 
rew to < position in the very 
ront rank of reputat nd in point of 
enitud rpas ill others in the 
ited Stat he machinery built by 

t has beer ried nature t has in- 
| large Corliss-engin inits 
pumpi ce, mining, air com 


pressit furnace t treet-railway 


p the name 
tl “Revnolds-Corli type f engine, 
eng Fa 1\ I f tl d erved 


f recognition whi raised him 


relations 


To him especially is attributed 1 lise 
mil 1¢s 
1 ) c 1 the rst 
I t purpose 
he Eagle Mills, 
\Lilw ‘ STS \\ the 
mul direct-con 
ted t e 1 driving a 
oval 
\ ng f his life, long 
re t lose, wv t tructi in 
sO . % trl nat t 1) np 
( ( It f \ k vice, 
he 1 Milw un 
p ited 89 pounds 
rt I a low as 
Q - ' ae ee 
» iW later, tw es 
talled 1 West Harris st ta 
Chicag ved team col Ip 
f 67 n was bh ed 
break tl no ecord, An 
built for O vith 40-, 70- and 
} + ad 
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capacity of 18,000,000 gallons in 24 hours, 
raised 310 feet. A 30,000,000-gallon triple- 
expansion pumping engine was built for 
the installation 
being completed in 1898. It 


made the world’s record for efficiency and 


Boston waterworks, its 


December, 


economy of operation, its average con- 


sumption of dry steam per indicated 


horsepower per hour being 10.335 pounds, 
and its duty per 1000 pounds of dry steam, 


178 197,000 foot p sunds \ 5,000,000- 


gallon triple-expansion pumping engtne 


for the St. Louis works, also built by the 
Allis company, proved a close second, 
showing an average dry-steam consump 
tion of 10.676 pounds and duty of 179, 


454.255 foot-pounds 

When constructing an engine for flush- 
ine the Milwaukee river with Lake Michi- 
gan \MIr. Reynolds designed a pro 
peller-type pump, which was built against 


water, 


strong opposition, but the performance of 


which vindicated his judgment. 


The efficiency of the wheel was 86.75 oer 


amply 


cent The large centrifugal units for 
sewage plants, each driven by vertical 
shaft from a_ horizontal triple-expansion 
engine, with piston rods f20 degrees apart, 
originated in his fertile brain. The cea 
trifugals were originally designed to 


hardle Boston 
Another product of his skill is the Rey 
nolds or: he substituted 
a solid cast for the 
wooden spring bottom that formerly had 
been deemed The 
increase of 


the 


sewage 
stamp, in which 
iron foundation 


necessary result was 
cent 


adds d 


pre pn rt Ss 


nearly 50 output 
This 
of the great 

When lh 
the 
up the experts 


per 


nvention much to value 
copper 
built his blowing engine for 
Joilet, Tll., he 
Although 


marked a radical departure from previous 


works at stirred 


steel 


his desien 


types, its valuable features were recog 
nized at once and received the contract 
Andrew Carnegie ordered one like it be 
fore it had been running a month, this 
being the beginning of work for the same 
company that many vears ago had 


amounted to $5,000,000 


Among other works of Mr. Reynolds 
was the combined horizontal and vertical 
reversing engine built for the American 
Steel and Wire Company, at Worcester 
The cvlinders of this engine were both 
high-pressure, 44x60 inches, the cons‘rtc 
tior leaving one end of the shaft free for 
direct connection to the. rolls and doing 
away with the gears, which have always 
been an objectionable feature 


An instance of the marvelously quick 


inventive genius of Mr. Reynolds was 
afforded when he designed the engines 
for the Manhattan eley ited railr vad, oT 
New York \ staggering problem of get 
tin a maximum of 12,000 horsepower in 


limited space 


and without undue weight 
. 


on the bearings seems to have been verv 
simply solved, and the weight of the flv 
wheel was reduced one-half. This engine 
may be taken as illustrative of the 5uild 
ing up of the Allis business by Mr. Rey 
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nolds. The contract was secured be- 
cause aS an engineering proposition the 
design submitted superior to 
others offered in that the 
price was a secondary consideration. As 
a sample of the confidence in Mr. Rey- 
nolds’ judgment skill, $3,000,000 
worth of this type of engine were ordered 
in a lump before one of them had been 
built and erected. Regarding the circum- 
stances attending the design of the Man- 


hattan engines, the following anecdote is 


was so 
competition 


and 


related: 

“The Allis-Chalmers Company, having 
built eleven 3500-kilowatt standard cross 
compound, vertical, direct-connected en 
gines for the Metropolitan Railway Com 


pany, was called upon for advice as to 
the type of engines to be used in the im 
mense new power house then being 


planned by the Manhattan Railway Com 
pany, in New York City. It was the in- 
tention of their engineers to install units 
of 5000 kilowatts capacity. The first type 
of engine considered was the cross-com- 
pound, vertical machine, similar to those 
furnished for the Metropolitan Railway 
Company, and some correspondence passed 
between Mr 
of the Manhattan Railway Company on 
the subject, so that finally Mr. Reynolds 
invited to visit New York and 
the matter in detail. Mr. Reynolds 
leit Milwaukee with the question of the 
of engine still unsettled, but with the 
that the 
compound, vertical unit would be used if 
Mr. Reynclds 


Reynolds and the engineers 


was dis 


cuss 


typ: 


understanding straight, cross 


it were found practicable 


was traveling from Albany to New York 
when the question demanded his atten- 
tion, and he was informed by telegram 
that a committee representing the owners 
of the elevated road would meet him at 
the Grand Central station During the 
ride down along the Hudson he thought 
the matter over; then, as the train 
reached the Harlem, he hastily sketched 
on the back of a letter the substance of 


the plan ultimately adopted, including the 
practically unique design of the -horizon 


tal-vertical, four-cylinder compound en- 


gine, with cvlinder sizes and approximate 


dimensions of all other principal parts, 


such as crank pins, crosshead pins and 

main journals. When the work came to 

be laid out on the board, there was 
1 


very little variation from his original 
figures 

Mr. Reynolds’ ability was not evidenced 
exclusively. 
It was 


by his engineering successes 
He was also 


by the ec 


the man of business. 
mmbination of engineer and busi 


ness man and all-round manager that the 


with which he was associated 


enterprise 
has so marvelously grown. He was held 
highest esteem by Mr. Allis. In the 


latter, who died about the be- 


in the 


nineties, he was named 2s 
the Allis 


reorganization of the business, 


ginning of the 


estate. 


trustees of 
Upon the 


which followed, he was elected director 


March 4, 1909. 


and second vice-president of the E. P. 
\llis Company. 

In 1901, the Allis-Chalmers Company, 
with $50,000,000 capitalization authorized, 
was formed to consolidate the E. P. Allis 
Company, Fraser & Chalmers, Gates Iron 
Works and Dickson Manufacturing Com- 
pany. In the organization Mr. Reynolds 
played a prominent part, being a director 
and the chief engineer of the new cor- 
This gave him the opportunity 
of laying out at West Allis, a suburb of 
Milwaukee, the great engineering and ma- 
works which constitute 
It is so 


poration. 


chinery-building 
one of his proudest monuments. 
constructed that it never can be what was 
Mr. Reynolds’ principal aversion, an 
the adding on of one build- 
without 
built 


“accretion” 
after another, 
proper Instead, it is 
throughout on the unit system; the struc- 
tures of general utility being capable of 


inzx or leanto 


sequence 


indefinite extension toward the rear, with 
space for the machine 
shops to lie at right angles between them. 
In the fall of 1905, Mr. Reynolds re- 
tired from active service, with the title of 
consulting engineer, and, although in 
feeble health, he maintained a happy, help- 
ful existence at his beautiful residence on 
the hights Lake Michigan, 
loved and honored by all his associates 


corresponding 


overlooking 


Mr. Reynolds was interested in various 
business undertakings outside of the Allis 
ccmpany, being president of the Daisy 
Roller Mills, Milwaukee Boiler Company, 
German-American Bank and Morning 
Mining Company. 

The University of Wisconsin conferred 
upon him the degree of LL.D., and later 
placed his name upon the frieze of th 
He 
from institutions of learn 
ing throughout the civilized world. His 
Ameri- 


new engineering building has re- 


ceived honors 
election to the presidency of the 
can Society of Mechanical Engineers for 
1901-1902 was a recognition of his emi- 
nence in the profession, which the society 
henored itself by conferring. He was re 
ceived into active or honorary member- 
ship of the leading engineering societies 
at home and abroad, and he became the 


first president of the National Metal 
Trades Association. 

The influence of Edwin Reynolds re- 
mains expressed not only in mechanical 


To be 


a brilliant designing engineer, particularly 


types, but in human personalities. 


in the field of power generation and ap- 


matter of self-gratulation 
to anyone so gifted, and is a benefit to 

but to lead 
the way so plainly that others may fol 
step, to 
large number of young assistants 


plication, is a 
many affected by his work: 


low with no uncertain train a 
so that 
they become efficient, original co-workers 
and themselves the chief officers of enai- 
neering works, and to found, develop and 
condition a 


establishment 


leave in sound great manu- 


facturing such is the vro- 


vince of a master mind, one of the few 


which a century produces 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
The Bullard Supplementary Turret 


This is a new device recently brought 
out by the Bullard Machine Tool Com- 
pany, Bridgeport, Conn., to facilitate the 
handling of the tools used on their ver- 


tical boring mills. It consists of a sub- 


LATEST 

















FIG I THE BULLARD SUPPLEMENTARY 
TURRET 


stantial turret tool holder in place of the 
regular tool head and fits in the tool 
slide in place of it. 

The method of holding is shown in 
Fig. 1, the lever drawing the tool head 
solidly up against the slide by means of 

















FIG. 2. TWO AND FOUR TOOLS IN USE 


an eccentric and locking it in its correct 
position by a long contact between bevel 
shoulders on both the tool head and 
slide, at the back. The locking of the 
cam is adjusted by the long bolt at the 
top so as to always insure the supple 
mentary turret being properly locked. 
The advantages of this method over the 
setting of single tools for each operation 
or even two tools, can be readily imag- 
ined, but must be seen to be fully ap- 
preciated. After a roughing cut is taken, 


a 
nil 






































— 


’ 


FIG. 5. USING EIGHT TOOLS IN TWO TURRETS 


the handle is loosened, the turret turned 
to bring the finishing tool into place, the 
turret locked, the head adjusted, and the 
next cut is taken. Without taking out a 
tool, the boring and facing tools are 
brought into position one after the other 
and the time saved is more than might 
be imagined unless it is realized that in 
many cases the setting of tools takes a 
third of the total time of manufacture 

Fig. 2 shows the contrast between the 
two- and four-tool methods, the latter 
carrying all the tools needed to finish the 
piece of work, and the other requiring a 
change of tools, or the use of another 


INFORMATION 


head. Fig. 3 shows one slide with a 

plementary turret and the other with a 
boring bar, but fitted for a_ turret, as 
shown by the hole for the locking ec- 
centric above The other head ts finish 
ing the disk, the head being set at a 
slight angle to bring the tool not at work, 


clear of the surface, yet have it swing 











FIG 3 roo! HEAD SI \T \N ANGLE FOR 


into its proper position when the turret 
is turned. With both heads fitted with 
the supplementary turret, eight tools can 
be a way in readiness for the va us 
cuts, as shown in Fig. 4 

| ” 5 Ss \\ it di v I h 

















FIG. 4. TWO TURRETS IN USE 
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use of the eight tools shown in Fig. 4, 
and makes clear the advantage of being 
able to use a number of tools without 


resetting. It also shows a tool layout, as 


users or prospective users, 


supplied to 


giving them a suggestion as to the best 
way of accomplishing the work in hand 
Another good feature of this supple 


irret is that it can be applied to 


mentary t 
boring mills already in 


uSé of 


does not 
the 
tool de 


use and 


interfere with th the mill in 


regular way or with any other 


sire d 


A New Construction of Microm- 
eters and Other Tools 


[he line of tools illustrated herewith 
shows a wide variety of applications of the 
same principle, namely, the use of a sta 


tionary screw with an internal spindle, 
which is moved by a cross-bar or pin acted 


le the nut. 


on by a groove inst 

Beginning with the micrometer, lig. 1, 
we find the screw on the outside of the 
barrel, surrounded by the nut having an 


internal groove, which moves the spindle 


in and out by a pin through the back end 


working in and kept from revolving by 


the slot in the barrel. Means not shown, 
are provided for taking up any wear In 
the nut or screw 

[his arrangement gives a micrometer 


in which neither measuring point turns 


and so avoids the tendency to roll or twist 


the piece being measured, which at times 
interferes with the accuracy of the touch or 
feeling and consequently the reading. The 
spindle is graduated all the way round and 
the mark nearest the frame shows, in 
tenths of an inch, the amount it is open, 
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NEW 


MICROMETER 


CONSTRUCTION 
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cdge of the nut and the mark 


\ telescoping thimble or 


ing pin or key 


ousandths are 


‘ 


read 


1 


n 


from 


SMALL APDJt 


the 


the grind 


sleeve can he provided to protect its 
threads on the screw when desired, al 
though the nut keeps it out of contact with 
the bench or machine when laid down 
\s A Dritt Socket AND SpINpI 
he use of this principle in drill and 


milling-cutter sockets is 


for 


securing a 


"STING DRILL SOCKET 

positive f the drill mill 
with relation to the work, without moving 
the table. It valuable in 


multiple drill 


or 


adjustment 


is particularly 


work for securing proper 


adjustment for depth of the various drills 
and in profiling machines this is much 
easier than adjusting the table and work. 
straight 


for a small, 


a pin through the 


Fig. 2 shi this 
shank drill 
shank and working in the slot and nut. 

the outside of the 


WS 


driven by 


Fig. 3, 


As shown in 















































DRILL 


FIG. 3 
SPINDLE 


FOR A 


FIG. 4. AS AN ADJUSTABLE SOCKET WITH TAPER SHANK 


FIG. 


5. 


AS 


A RATCHET 


DRILL 
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drill spindle is threaded to receive the As a RarcHet WRENCH 
nurled nut, and the inner collet is moved Another application along a different 
by it. This collet holds the regular taper line is shown in Fig. 5, where the con- 
shank dri! in the usual way, driving by struction is very similar except for the 
the tang and having the usual key for re hexagon milled on the shank and _ th 
moving the drills. This is also used as in foyr small handles inserted in the nut 
his used in connection with a standard 
ratchet wrench, makes very convenient 
ratchet drill as can readily be seen 
Still another aplication of the same prin 
ciple is seen in Fig. 6, which shows a 


Horizontal Rotary Planing 
Machines 


\ cutter drive whi newhat out 
f the ordinary is show Fig. 1, which 
1 ne t number of Newton rizonta 
t \ pl ning chine t 1 with chucks 
tor the rapid prod irbine seg 
ments m operati rks of the 
General Electric ( pa later de 





























FIG. I. FITTED WITH RADIAL MILLIN¢ 
plane r jack, but can be equally well ap 
plied to a screw jack of larger size 

FIG. 6. AS A SCREW JACK [his does away with all tendency to 

. twist out from under the work when 

being adjusted, which is not entirely ob 

Fig. 4, a drill or miulling-cutter socket viated by the use of the loose cap owing 
having a taper shank for the driving spin- to the great friction under load Chese 
dle of the machine. The inner collet is are the inventions of Frank FE. Bocorcel 
adjustable, thus securing the same effect ski, superintendent of the Baush Machine 


as before lool Company, Springfield, Mass 


b ig. 2, the drive w ied direct > 
the cutter head and tl ross-rail has ve 
tical adjustment The « | face plate 


or cutter head is 30 in in diamete1 
over the cutter tools, and driven by an 
internal gear by vertical worm. shaft, 
shown at left of cutter spindle. Motion to 
this worm shaft is fransmitted throuch 


intermediate gearing from the 1o-] 


























FIG, 2. INTERNAL GEAR-DRIVEN CUTTER HEAD FIG. 3. 


MACHINE WITH REVOLVING 


TABLE 
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power motor having a variation of 750 
to 1000 revolutions per minute. 

The spindle is mounted on a saddle 


which has a solid bearing on each upright 
and vertical adjustment by hand from a 
from bottom of tools 
table of 8 inches to 
The work table 


distance 
wi rk 


of 25 inches. 


minimun 
to top of the 
a maximum 


is 30 inches wide, 7 feet 3 inches long, 
having a working surface of 6 feet, and is 
entirely surrounded by an oil pan. ‘lhe 
drive is by means of a spiral gear and 


has nine changes of 


table 
ranging 0.941 to 
Provision is made for 


The 
feed 
inches per minute 
hand adjustment and power quick return, 


rack. 


geared from 9.75 


or fast traverse in either direction if a 


reversing motor is used 
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and the table, and the levers for engaging 
the and fast motion are 
located on the working side of the ma- 
chine within easy reach of the operator. 
Fig. 3 shows another type, one of these 


feeds traverse 


machines with an auxiliary table, which 
revolved, allowing work to be set 
on one end while the work on the other 
end of the table is being machined, thus 


can be 


giving practically a continuous operation. 
It will also be noticed that the cutter head 
similar to a 
being a pair of 
the left of the machine. 
hese are all from the Newton Machine 
Tool Works, Philadelphia, Penn. 


meves in a vertical slide, 


slotter ram, driven by 


worm wheels at 





























In Fig. 3 the machine is taking a cut A Large Special Boring Mill 

14% inches wide and % inch deep at a ee 

lineal advance of the table of 8% inches This is a 12-foot boring mill, the ac- 
per minute. This could be made in cast’ tual swing being 12 feet 4 inches, taking 
iron For conveniently grinding these work 6 feet 3 inches under tool and 6 

AutKicaw sat toe 
LARGE SPECIAL BORING MILI 

cutters a grinding machine has been « feet g inches under the crossrail. It is 
veloped which grinds the proper bottom standard except that it has a traveling- 
and side rake to the cutting tools at t} head boring bar 12 inches diameter and 
same tim This 1s much more conven slotting attachment which operates on 


ent than taking out the tools and grinding 


them as was formerly the practice, as ail 
the tools will be ground alike and remain 
set in correct position. Smooth finished 
cuts can be obtained when using much 
coarser feeds than were before possible 
The hand wheels for adjusting the rail 


the right-hand tool spindle in the usual 
way by means of a connecting rod which 
could not be shown in place on account of 
the boring bar 

The tool are very stiff and have 
a travel of 48 inches. Each one is counter- 


slides 


balanced by separate chain and weight, 
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making the operation of each entirely in- 
dependent of the other. Beside this, the 
balance weight is so arranged that when 
the weight is once hung it is not neces- 
sary to remove for any position of tool 
spindle or crossrail. This arrangement 
also provides a clear space between the 
heads for handling work on the table as 
the chains are back of the crossrail face, 
as shown by their position behind the 
boring bar. 

The table, which is 10 feet in diam- 
eter, is driven by a m™-foot internal gear 
bolted separately to the table. This 
method of driving gives a very smooth 
motion owing to the greater pinion con- 
tact. The crossrail is gibbed to both in- 
side and outside of upright faces. An- 
other handy feature of this machine is the 
bracket shown on the right-hand side of 
the saddle. This bracket is bolted to the 
saddle and with it, enabling the 
operator to make fine adjustment to his 
tools without going to the end of the 


slides 


crossrail, often saving the services of an 
This is a patented device 


extra man. 
as is the feed arrangement which, though 
very simple, gives 96 changes varying 


from 1/64 to 1%, any one of which can 
be obtained instantly while machine is in 
motion. 

While the majority of these large tools 
are now motor driven this particular ma- 
chine was belt driven, having a six-step 
cone pulley for 4%-inch belt and giving 
36 changes arranged in geometrical pro- 
gression. 

It was built by the Betts Machine Com- 
pany, Wilmington, Del. 





A Steel Drafting Table 


This has been designed to give a sub- 
stantial, non-wabbling drawing table, that 
will not shrink, crack or get out of order. 
Angle, round and flat iron has been used 
throughout except for the thin oak 
strips which form the top and support the 
drawing board, or it can be supplied with 
a solid top if desired. It can be folded 
up flat for storage or easy transportation, 
but when set up and locked is very rigid 
and substantial. 

It can be had with a hard or soft top, 

















A STEEL DRAFTING TABLE 








he 


n- 
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up to 21%x28 inches and a parallel 
straight edge is supplied when desired, 
as is the bracket and tray, adjustable to 
any position, shown attached to one of 
the legs. This is made by the Century 
Manufacturing Company, Columbus, Ohio, 
and can be supplied of any length up to Io 
feet. 


Full Universal Milling Attachment 


This universal milling attachment has 
several very novel features, and the users 
are very enthusiastic over its performances 
and its possibilities. Fig. 1 shows the 
milling spindle in a vertical position, but 
it can be swung in either position, being 
graduated in both directions. 

The large bevel gear is on a shaft with 
ataper to fit the machine spindle and 
drives the large pulley shown in Fig. 3, 

















FIG. I, FULL UNIVERSAL MILLING 
ATTACH MENT 


which is supported by a stud on a boss on 
the long sleeve running from the large 
gear to the outer support on the over- 
hanging arm with the driving shaft in the 
center. An endless belt with its tension 

















FIG. 2. IN A HORIZONTAL POSITION 
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FIG. 3. SHOWING THE BELT DRIVE 


controlled by a tightener drives the milling 
spindle by means of bevel gears, which 
allow it to be swung into any position 
around the central driving shaft. 

The outer support is interesting in itself, 
consisting of a bearing whose center dis 
tance between the overhanging arm and 
the spindle is adjustable, and is also ad 
justable around the long sleeve, holding it 
and the milling spindle in any desired 
position with regard to the axis of the 
main milling-machine spindle. The 
method of securing to the overhanging 

















FIG 4 ANOTHER POSITION 


arm is by means of a steel strap, which is 
now made of a solid piece instead of being 
riveted as shown [his makes a much 
better fastening than might be imagined, 
and holds the fixture in position very 
rigidly 

Fig. 2 shows this swung into a horizontal] 
position, with the bevel gears and belt 
very much in evidence, while Figs. 3 and 
4 give a good idea of its adaptability to a 
variety of uses. There is nothing com- 
plicated about the device, which will:recom- 
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mend it to those who need a tool of this 
kind for a variety of work. It is made 
by the Porter-Cable Machine Company, 
Pearl and Canal streets, Syracuse, N. Y. 





The Root Counter 


This counter has been designed to 
secure simplicity together with positive 
action and to that end it has but few parts, 
ccntains no springs, is locked at every 
change of figures which prevents jumping, 
and will run at any reasonable speed. The 
case is furnished with or without lock, as 
desired, the lock effectually preventing any 
tampering with the dials 

The dials can be reset to zero or any 
number desired by pulling out of the case 
slightly which unlocks them, and then re- 


placing as before. Very little power is 

















HE ROOT COUNTER 


required, making them particularly useful 
foi light, fast-running machines. They 
are made by the C. J. Root Company, 


Geared Tapper for Drill Press 


The gearing of this device includes the 


regular crown gear on the spindle, a pair 


of bevel gears on the upper drive shaft 




















GEARED TAPPER FOR DRILL PRESS 
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which face in opposite directions, and an 


intermediate bevel gear which meshes 


of the drive shaft ge: 





with the rear tac 


upper half of this intermediate gear 


with the 


18 a spur gear mesning spur cearT 
( the spindl nd giving the reverse 
motion. These gears are mounted on the 
vertical shaft and can be readily disen 
gaced when no tapping is to be don 

In tapping the left hand holds the piece 
of work, the right hand controls the tay 
ping lever fhe forward motion 1 \ 
the tap into action while the backward 
motion gives a 2 to I reverse. It is ver, 


always in place so that it cat 


1 ve mislaid and does not interfere with 
the regular work of the machine in any 
way 

Chis bein ipplied, with suitahl 
medifications, to the entire line of drill 
built by the Rockford Drilling Machin 
Company, Rockford, III 


A New Steel Plant for Japan 





[he new Japane se steel plant of Messrs 
Whitworth & Co., of New 


Tyne, will shortly be started 


Armstrong, 
castle-on 
devoted to the production of 


} 
nig 


and will be 
h forgings, ete 
celebrated Siu 
artill ry 
Arm 


acknowl 


steel for gun 

John Noble, son of th 
Andrew Noble, formerly 
officer and a 
strong, Whitworth & Co., an 
edged authority on explosives and artillery, 


( iSs 


a royal 


managing director of 


is in Japan inspecting for his firm the new 


steel works 
Mess! 

many of the first-class ships of the Japan 

ese Navy, but have 


The ne 


a joint enterprise of Mr 


which is located at Muroran 


Armstrong have not only built 
supplied much of its 
‘w plant at Muroran 1: 


Noble’ 


armament 
s firm and 


ernment has pledg« 
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Vickers, Sons & Maxim and the Hokkaido 
lanko Kisen Kaisha. Albert Vickers will 
shortly join the enterprise. 

Che 
tion of experts from the Imperial Japan 
ese Navy with the 


new. works will be under the direc 


assistance of specialists 


from the English works 


Noble will 


inspect the explosive factory at Hiratsuka, 


It is also expected that Mr 


which is just starting the manufacture of 
for the 
works have 
Whitworth 

Nobel 


Scotland 


Government 
Arm 
& Co., in conjunction 


cordite Japanese 


[hese been built by 


strong, 
with the Explosive Company, of 
\rdeer, 
It is understodd-that the Japanese Gov 
d itself t 


» support both 
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of the above enterprises by the purchase 
of a certain quantity of the output an- 
nually 


Kobe, Japan C. A. Fanjin. 





Screw Cutting Attachment with 
Special Cutter for the Lathe 


[he half-tones illustrate a lathe attach- 
ment for cutting screws at one pass of the 
carriage along the work. The device em- 


ploys a special form of threading tool 
clearly shown in Figs. 1 and 2 which is 
rotated to bring successive cutting points 


into action while being fed along the work 








FIG, 2 


THREADING ATTACHMENT IN 








OPERATION 





a co 








BAL - 











FIG I 


THREADING 


ATTACHMENT IN POSITION ON 


LATHE CARRIAGE 
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employ the ideas and suggestions of others 
in our own work. A problem that I had 
if 


wddsidesdecaoatttdde -~ , to solve will serve as an illustration « 
MAME 44 2 


In our line of work (water meters and 
steam goods) a lot of the drilling consists 
of pieces that require a hole to be drilled 
in either end as valve yokes, and other 


pieces such as meter tops having a hole 





on each side, for the purpose of attaching 


Close competition called for a reduction 
in the machine costs of the different oper 
ations, and we turned our attention first 


drilling. ‘Our drill jigs were de- 





signed for rapid production, and it did not 
seem possible to make much tmprovement 
in that direction 

Looking over some recent issues of the 
AMERICAN Macuinist I came across C 
L. Butler’s article at page 427, Vol. 21, 


Part 2, in which he describes a three 





spindle, nonadjustable multiple-drilling at 





nress As the cen 

ter to cente distance f the holes ji 

FIG. 3. ARRANGEMENT OF GEARING FOR OPERATING THREADING TOOI . ince of the holes in our 
W rk Vat ed wit] the size ot the valves 





by the movement of the carriage It is that the regular gearing for feeding the and meters, we had to have something 
manufactured by Schulfort & Fockedey, carriage is driver [he short shaft con- adjustable and.at the same time neither 
Maubeage, France, and known as the necting the operating worm with the gear omplicated nor expensive 
“system J. Cornelis.” ing at the rear is splined as shown in Fig ig. 1 shows our attachment in place 
Fig. 1 is a general view of the attach- 3 to allow the attachment to be adjusted on the quill of the drill press. As shown, 
ment in position on the lathe carriage; in and out on the carriage by the cross it will drill holes 6 inches from center to 
Figs. 2 and 3 give a better idea of its feed screw This illustration as well as center. By loosening the clamp screws the 
construction \s represented in Fig. 2, Fig. 2 also shows the method of sup- two castings carrying the spindles, drill 
the cutting tool is in the form of a disk porting the work against the pressure of chucks and small gears can be moved 
with a series of threading teeth about its the tool during the thread-cutting opera toward each other and clamped in any 
periphery [This thread tool is mounted tion desired position. It will be seen that the 
on a spindle which is placed perpendicu- enter to center distance of the holes can 


larly to the axis of the work and adapted be varied from 6 inches as the maximum, 


; sella ee asco Two-Spindle Attachment for ~ ) 
to be rotated as the carriage is traversed : to the diameter of one of the small gears 
along the shears. The carriage lead screw Drill Press s the minimum (in this case 2 inches). 





is geared in the usual manner to suit the The diameter of the driving gear is, of 


lead of the screw to be cut. The thread By A. L. Low: course, 4 inches 
ing cutter is geared to rotate at the neces- —_ Fig. 2 is a top view of one of the spin- 
Sary rate to ct nform to the lead being cut, Having the AMERICAN MACHINIST n dle frames Fig. 2 is a side view of what 
by worm wheel and worm driven by file is a big help to some of us young fel- we call a locating stop, which is used in 
change gearing located at the rear of the lows, who are not perhaps gifted with in- connection with the attachment, Fig 
carriage. This gearing is operated from ventive talent of our own, but who can, showing a top view of it in use. In set- 
the spindle of the lathe in the same way with the aid of a good technical paper, ting up for a job, the quill carrying the 
attachment is brought down, the spindle 
0 Se frames adjusted so that the drills will 
: and then clamped in 


time the locating stop 
the table and the set 


against the stop 


The locating stop 








f fat bar iron forged 


i 


iving the three 


— 
- 


tuare "4-inch stock 





two screws to the top 








/ of the lig near the ba k 3y using the at 

4 ° . 

tachment and this stop, the operator is 

— . , 4: . : 
I ky | enabled to drill two holes in less time than 
— ; ; 
| | = it formerly took to drill one 
7" ‘ee i 
FIG, 2 


Where the drill press has a rack on 
the quill it would be necessary to make 
arsenate a bushing the walls of which would be a 
little thicker than the rack with a section 


the width of the rack cut out. The use 





FIG. 5 of this attachment necessitates crossing 


!WO-SPINDLE ATTACHMENT FOR DRILL PRESS the belt on the drill press 
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Derivation and Generalization of 
Simpson's Rule 





By AntTONIO LLANO 





> 

Simpson’s rule is a rule for the ap 
proximate computation of areas and other 
quantities, such as volumes, work, mo- 
ments of inertia and the like, that can be 
represented by Considering the 
exceeding simplicity of this rule, and the 


which it 


areas. 


high degree of approximation 
gives, it is surprising that engineers use it 
comparatively seldom, except, perhaps, in 
earthwork and other similar calculations, 
in which the rule is used under the name 
of the prismoidal formula. Indced, even 
among engineers that use the prismoidal 
formula there are but few who know that 
this formula is but a special case of Simp- 
son’s rule. 

In American and English books, Simp- 
son’s rule is customarily derived by means 
of advanced mathematics. A much sim 
pler derivation, however, can be obtained 
by an application of the principle of ele- 
mentary geometry. 

RULE BY GEOMETRY 


DERIVATION OF THE 


determine, ap 
bounded by a 


Let it be 
proximately, the area A 
base line OD, Fig. 1, a curve BNC, and 
two end ordinates OB and DC. The dis 
tance OD is supposed to be known. De- 


required to 


termine the end ordinates and the ordinate 
M N at the middle point of OD. Denote 
these ordinates by yi, V2, ys, as shown, and 
the OM (=MD) by b. The 
area is to be computed in terms of these 
four The other quantities 
presently to be introduced are only auxi- 
liary quantities used for the derivation of 


distance 


quantities. 


the final formula 

Divide OD into three equal parts O P, 
PQ, OD, and denote the ordinates PR 
and OS by 2 and 22, respectively. Draw 
BER, xS SC. The required area 1s 
approximately equal to the sum of the 
three trapezoids OR, R QO, QC, whose 
common altitude is equal to OP, or *%b. 
We have, therefore, as a first approxima- 


t10n, 


and 


1= (=> may 4 
(aa +tS _ 


b 
; | Vi - (2, 2, 7) | 
Now, 
2, + 2, 
MI! 
2 
2(u-+22)=4ME 
Therefore, the above equation may be 
written, 
A= (¥, +4ME+),). 
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It is obvious that, in the case repre- 
sented in the figure, the area just com- 
puted is a little small. In order 
to partly compensate for this error, the 
ordinate M N, or yz, is written instead of 
M E. the much ap- 
proximation 


too 


This gives closer 


A= (v¥it4 Vot Js). (1) 
This is the fundamental formula from 
which Simpson’s rule is derived. Let 4, 


now, denote the area bounded by a base 
OD, Fig. 2, a curve BFC, and two end 
ordinates OB, DC. Divide the base into 
an even number of equal parts, as shown, 
and measure the ordinates at the points of 
division. Applying formula (1) to the 
areas on the bases O Ds, D; Ds, Ds D, and 


adding the results, we have 
b b 

A= (Ui +4¥s + Ys) +3 Ws 

ir, collecting terms and factoring, 


+4 (Yo t+ Us 


b 
A 3 YirU: 


Vs) +2 (ys + Ys) } (2) 


B 
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be multiplied by 2, or 2', which is an odd 
power of 2. 

If the curve starts from the base, as in 
Fig. 3, the first ordinate should be con- 
sidered to be zero. The same remark ap- 
plies to the end ordinate, if the end of 
the curve is on the base. 


GENERALIZATION OF THE RULE 


Special rules and formulas have been 
the area when the 
number of divisions is odd. But this 
multiplication of rules, being inconsistent 
with simplicity, is undesirable. It will now 
be shown how, by an application of Simp- 
son’s rule, a more general rule can be ob- 
tained that applies to both an even and an 
odd number of divisions. 

Let the base OO’, Fig. 4, be divided 
into an odd number of parts (in this case 
seven). Mark the ordinates on each side 
of the center, beginning with the limiting 
OB O’ B’, with the con- 
secutive numbers I, 2, 3, ete. using, for 


devised to compute 


ordinates and 


convenience, primed numbers on one side. 
In what follows, the ordinates 1, 2, 3’, etc., 














FIG. 4 
DIAGRAMS ILLUSTRATING DEVELOPMENT OF 


As will be observed, the quantity within 
the the end or- 
ordinates, 


brackets is the sum of 
four times th: 
and the odd 


vious that an expression formed according 


dinates, even 


twice ordinates It is ob- 


te the same law will be obtained what- 
ever the number of divisions may be, pro 
vided this number is even. The process 
may be stated in the following general 


rule, which is Simpson’s rule: 
Diz ide 
equal parts, and determine the crdinates 


the base into an even number of 


; 
ut the points of division. Form the sum 
f the end ordinates, four times the in 

y v 
termediate even ordinates, and twice the 


intermediate odd ordinates. Multiply this 
sum by one-third the distance between two 
onsecutive ordinates. The result will be 
he required area. 

remember 


convenient way to 


to be multiplied by 

this: The sum of 
the even ordinates is to be multiplied by 
4, or 2%, which is an of 2; 
while the sum of the odd ordinates is to 


A very 
which of the sums is 
4 and which by 2 is 


even 


power 





ema ae, 
FIG, 5 
SIMPSON’S RULE 
will be donated by y:, ys, y's, etc. The 


figure P QO QO’ P’ will be referred to as the 
“center strip.” An ordinate will be called 
even or odd according as it is represented 
in the figure by an even or an odd num- 
ber, whether primed or not. The sum of 
all the even ordinates will be denoted by 
S:, and the of all the intermediate 
odd ordinates (that is, excluding y, and 
yi’) will be denoted by S1. 

Applying Simpson’s rule, and taking the 
area of the strip equal to 
b (w+) + 2, 


sum 


center 
we have 
A=OBQ’P'+O BQOP—PQQ'P, 


4(Yo + Ys) 


Divs 


9 
or, after some simple reductions, 


2? S,- 


2S, 
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A similar formula applies whenever 
the number of strips on each side of the 
center strip is odd; that is, whenever the 
ordinates of the center strip are even. 

Let us now consider the case in which 
the number of strips on each side of the 
center strip is even. We shall assume 
the number of divisions to be 9. The 
area on each side of the center strip can 
then be computed by Simpson’s rule, and 
the total area is equal to the sum of the 
two areas thus obtained plus the area of 
the center strip; that is, 


b 
A= 3 [+ vs +40 +04) +205] 


b 
T P [vitys +4a+yo +295] 


b(ys + Y's) 
2 


or, after reduction, 


A : (wity's 27S, + 2'S, > ) 

The following general rule can now be 
stated; it is understood that the notation 
here adopted is used: 

Add the extreme or limiting ordinates, 
4 times the even ordinates, and 2 times 


Q 
Cc 
B Q 
R 
_ 
0 2 3 4 5 6 P 8 pD* 
FIG, € 


DIAGRAMS ILLUSTRATING U 


the odd ordinates. If there is a center 
sirip, add or subtract the mean of its 
ordinates, according as they are odd or 
ven. Multiply the result by one-third 
the common distance between the ordi- 
nates. 

It is easy to remember whether the 
nean of the ordinates of the center strip 
should be added or subtracted, by re- 
membering that, when these ordinates are 
odd, the formula is derived by applying 
Simpson’s rule to the part of the figure on 
each side of the center strip, and then 
adding the area of the center strip 

The foregoing rule is probably simpler 
than a formula. For the benefit, however, 
of those that like to see every rule ex- 
pressed in algebraic symbols, a general 
formula will be given 

Let vm, vm denote the ordinates near- 
est to:the center; if the number of di- 
visions is even, these two ordinates may 
each be taken equal to the center ordinate 
Let the remainder obtained by dividing 
by 2 the number of divisions be r._ If the 
number of divisions is odd, r= 1; if even, 
r=o. Then, remembering that an odd 
power of a negative quantity is negative, 
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and an even power is positive, we may 
write 


b 
A 3 * 
[ v 7] 27S 2?*S,- ath” Steen = 
1 1 « “3 “1 ry 


Whenever practicable, an even number 
of divisions should be used instead of an 
odd number, as the formula for an even 
number is generally more accurate. In 
this case, the subtractive term in the 
formula disappears, since r—o. Besides, 
the ordinates may, in this case, be num- 
bered consecutively from either end, there 
being no special advantage in beginning 
with 1 at each end, as in the case of an 
odd number of divisions 


AREA OF A CLOSED CURVE 

The area of a closed curve F F’, Fig. 
5, can be computed readily as follows: 
Let X Y be an arbitrary line drawn out- 
side the figure in any convenient direc- 
tion, or else a line of reference forming 
part of the figure. Draw the two end 
ordinates BO and C D, just touching the 
curve at B and C. The required area is 


the difference between OBFCD and 








SE OF SIMPSON’S RULI 


OBF'CD. When the expression for 
each of these areas is written, and the 
difference between the two expressions is 
taken, the result will have the same gen- 
eral form as either of the two expres- 
sions, except that the ordinates will be 
replaced by the parts of them intercepted 
by the curve. In this case, then, it is only 
necessary to measure the intercepts, such 
as O Q’, between the upper and the lower 
curve, and substitute them in the general 
formula, or apply to them the general 
rule. Thus, with the notation shown in 
lig. 5 (here both y: and yo are zero), 
the area of the closed curve is, 

4YUs- Us Y y 2(Us~> Us Y 
If the line Y ¥ is not given as part of 
the figure, it may be chosen arbitrarily, 
and drawn in any convenient position, as 
it is used merely for marking off the 
common distance between ordinates. 

In the case of a reéntrant curve, such as 
that shown in Fig. 6, the same general 
principle applies as was explained for Fig 
5. The value of y;, for instance, is the 


sum of OO’ and RR In cases of this 
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kind, however, it is often better to divide 
the area into several comparatively simple 
figures, and treat each figure by itself. 


APPLICATION TO AN INDICATOR DIAGRAM 


To illustrate the application of the rule, 
let us take the indicator diagram shown 
in Fig. 7. The length, 3.5 inches, was 
divided into 14 equal parts, and the ordi- 
nates, when measured, were found to have 
the lengths (inches) marked in the figure. 
In this case 


3.5 b 3.5 
a” TF tue 
Therefore, 

Ix * 
[° 9.4 (1.40 - 1.61 1.46 — 0.97 — 0.69 ~ 0.50. 0,082) 


2 (1.59 1.52 1.20 0.81 0.59 + 0.40 - 


K 


4 6.95 2 6.11 x 40.92 


3 x ia) 3x 14 

The mean ordinate is an ordinate which, 
when multiplied by the length of the dia- 
gram, will give the area A. Denoting it 
by vm, we have 


A .92 , 
Vm = “? — 0.974 inch. 


3.5 3x 14 

The mean pressure p, used in comput- 
ing the power of the engine, is equal to 
the mean ordinate multiplied by the spring 
number of the indicator Assuming this 


number to be 30, we have 


p = 30 Ym 30 0.974 = 29.2 


pounds per square inch 

The customary way of finding ym is to 
divide the length of the diagram into 
equal parts, draw and measure the even 
ordinates, and divide their sum by their 
number. In the present case, this method 
gives 


v», = , 0.903 inch 


p = 30 X 0.993 = 29.8 px unds per square inch, 


As will be observed, the difference in 
the values of p found by the two methods 
is about 2 per cent. (over 3 per cent. if 
pressures are taken to the nearest pound). 
If the modification of Simpson's rule for 
an odd number of divisions is applied, we 


get, taking the number of divisions as 7, 


[° ». 4(1 59 ~ 1.20 — 0.81 + 0.40 2 (1.52 — 0.59) 
0.958 inch. 


Pp 30 & 0.958 = 28.7 pounds per square inch 


In the practical application of the rule, 
it is neither convenient nor accurate, when 
the ordinates have to be determined by 
actual measurement, to measure every 
ordinate separately. The best way to pro- 
ceed is to mark on the edge of a long 
piece of paper, in succession, all the even 
\rdinates, then measure the distance be- 
| 


tween the first and the last mark, and 


I 
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multiply the result by 4. Similarly for 
the first and last ordinate, and for the odd 
ordinates. 


OTHER APPLICATIONS 


It will now be shown how Simpson's 
rule (by which is here meant either the 
original rule, or the generalized rule and 
formula given above) can be applied to 
the computation of other quantities than 
In all that precedes, the quantity b 


B 


areas 


is equal to , denoting the whole length 


of the base by B and the number of divis- 
ions by m. If any of the ordinates is de- 
noted by y, the area between that ordinate 
and the next one on either side is approx- 


B 


imately equal to by, or <x y. There- 


fore, if any quantity QO whose value de- 
pends upon another quantity B is such 
that, by dividing B into a large number 
the 


the 


n of equal parts, quantity QO is 
each 
B 
n 
the 


more 


divided into mn parts, value of 


of which is approximately equal to 
a variable quantity y, 
the 


nearly equal the greater the number n is 


multiplied by 
Succé ssive value S of y being 
taken, then the approximate value of Q 
can be determined by substituting in Simp- 


son’s rule for b, and the values of y 


for the ordinates. 

Suppose, for example, that it is required 
to determine the moment of inertia of the 
OBFCD, Fig. 2, about the base 
should be remembered that if b 


respectively, the base and alti- 


area 
OD. It 
and / are, 
tude of a rectangle, the moment of inertia 
bh h8 

of the rectangle about the base Is 

If y denotes any of the ordinates in Fig 
2, the moment of inertia of the strip on 


either side of y is, approximately, 


by B y B 
3 6 *~"3 iad 
Replacing, in Simpson’s rule, b by —? 
Y -a 
and the ordinates by their cubes, the 


moment of inertia of the whole ficure is. 
ipproximately, 

B 

ae a ee he 


[HE PrisMoipAL ForMULA 


Consider, as another illustration, a solid 
o! leneth B, 


cross-sections of areas 4, and JA’; 


bounded by two parallel 

Such 
solids frequently occur in the computation 
of earthwork, of the capacity of reser- 
voirs, and of the displacement of vessels. 
If the 


low 
ad iarge 


length of the solid is divided into 
number n of equal parts, and the 
cross-sections at the points of division are 


det« rmined, the volume between any cross- 


section A and the next one is, approxi 
B 

mately, a 2 - Therefore, Simpson's 

rule can be applied in computing the ap- 

proximate volume of the solid, by using 

B. ee 

q instead of J, and the areas of the cross- 
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sections instead of the ordinates. In the 
special case in which the length of the 
solid is divided into two parts, 


and the volume V is given by the formula 


B 
6 


(4,+ 4A,+A .); 


This is the prismoidal formula. 





Safety Valves—Discussed by the 
American Society of Mechani- 
cal Engineers 


The February meeting of the American 
Society of Mechanical Engineers was held 
on the evening of the 23d, in the Engin- 
eering Societic S building. 

The subject “Safety Valves” 
by Frederic M. Whyte, general mechanical 
New York Central lines. 
His presentation was from the side of lo 


was opened 
engineer of the 


comotive practice. He was followed by 


L. D. Loverkin, chief engineer, New York 
Shipbuilding Company, who developed the 
requirements of safety valves for marine 
use and presented a formula for the ca 
pacity or rating of such values, originated 


by him and in considerable use in marin« 


engineering practice He stated that the 
escape pipe should have an area in the 
proportion of % to 1 with the effective 


valve area. 

Philip G. Darling presented a paper, il- 
lustrated by lantern slides, describing ex- 
tensive tests made with safety valves un- 
der working conditions. The gist of these 
papers was: Safety valves as rated today 
have uniform capacities 
be differ 
a rational 


by size do not 


for the same rating—there may 


ences as great as 300 per cent 
formula for capacity is needed, based upon 
of steam through the valve ori- 


the flow 


fice, and in selecting a suitable valve for a 
given boiler the evaporative capacity of the 
last should be the factor used; the mark- 
ing of valves as to capacity should be uni- 
form and based upon a universally adopted 
formula or experimental method of rating. 
and 
and 


general. 
low-lift 


was animated 
\dvocates of the high-lift 
valves took opposing sides and freely ex- 
Safety-valve 


Discussion 


pressed their opinions 


were considered and treated as 


springs 


a vital element of the design. Two sug 


were made that are of interest: 


Dr. Luke suggested that one of the fruit- 


gestions 
ful fields of investigation of a society re 


search committee would be safety valves 


He pointed out the need of 
and stated his belief that it 


such a com 


mittee would 
soon into existence 


Professor Rockwood 


come 
suggested for the 
benefit of the representatives of boiler-in- 
surance companies that their organizations 
lead of the underwriters 


for 


might follow thx 


and have an experimental laboratory 


March 4, 1909. 
the purpose of investigating devices that 
would tend to minimize accidents in their 
field. Safety valves might properly be one 
of the first devices taken under considera- 


tion by such a laboratory. 





A. T. Kruse 


A. T. Kruse, vice-president and gen- 
eral superintendent of the American Steel 
Package Company, died on February 18, 
as a result of an accident with which he 
met when a gas meter on which he was 
conducting some tests exploded. 

Mr. Kruse was a mechanic of unusual 
ability and his inventive nature has been 
largely responsible for the improved steel 


cases and barrels manufactured by his 
company. 
Mr. Kruse was but 35 -vears old, 


and took up the machinist’s trade at the 
Toledo Machine and Tool Company works 
of which city he was a native. Im a short 
time his mechanical ability was reqognized, 
with the result that he held important 
positions with several firms and \on the 
organization of the American Steel\ Pack- 
age Company he became its vice-president 


and general superintendent. 





Business Items 


known as the 
formed 
New 
new 


A new corporation to be 
McCabe Machine Company has 
headquarters at 95 Liberty 
City. The company 
second hand 


been 
street, 
deal in 
and will have 
Peter A. Mc 
McCabe 


with 
York 
and 

as its president 


will 
machine tools 
treasurer, 


George M 


and 
and as secreary, 
Thomas M. Kane 


firm 


Want 


Rate 25 


Cabe, 


is also a member of the 





Advertisements 


cents per line for each nsertior 
About six words make a line No advertisement 
abbre viate d Copy should he S¢ nt ti re ach 

not later than Friday for ensuing week's issue 
Answers addressed to our care will be forwarded 
Applicants may specify names to 
replies are not to be forwarded, but repli 
not be returned If not forwarded, they wi he 
destroyed without notice. No information giver 
by us regarding any advertiser using boa 

ber. Original letters of recommendat 

other papers of value should not be enclosed 
unknown correspondents. Only bona fide 
tisements inserted under this heading Ne 


the i 


mil 


which 


tising accepted from any agency, association 
or individual charging a fee for “registrat : 
or a commission on wages of successful applicants 


for situations 


Miscellaneous Wants 
Columbia, Penn 
Cleveland, O 
Whitman & 


Caliper list free. E. G. Smith 
Test indicators. H. A. 


Small die and sheet star 
Hunter, Ypsilanti,Mich 


Lowe 


ipings 


We buy7or pay royalty for good patented 
machine'or’tool Box 282, AMER.tMACH. 

Hand power bending tools, labor-saving 
money-making. Estep & Dolan, Sandwich, I'l 


Light fine macninery to order; models and 
electrical work specialty E. O. Chase, New- 
ark, N. J. 

Engineers’ handbook of tables, details and 
machinery : price, $3.50 Neumayer, 
M. E., Cincinnati, O 











at 
ir 
1e 
- 
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_ Machines designed; automatic, special. Prac- 
ttical working drawings. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa. 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob- 
-ert J. Emory & Co., Newark, N. J. 

Wanted—Engine lathe, 24” to 28x14’ o1 
more; also 14” to 16’x8’ or more. Shartle 
Bros. Machine Co., Middletown, Ohio 


Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, et 
MacCordy Mfg. Co., Amsterdam, N. ¥ 
_ Lathe and machine work of every descrip- 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings rhe 
Sipp Electric and Machine Co., Paterson, N. J 
_Machinery designed and improved by tech- 
nical expert; graduate electrical and mechan- 
ical engineer. Working drawings, patterns 
and castings furnished R », Clarkson, Bey- 
-erly, Mass. 

A large English firm of machine-tool im- 
yorters having showrooms and offices in Great 
3ritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST. 


Lathe, planer and milling machine work, 
ee cutting, ete., solicited: or machines 
juilt complete, by a shop making high-grade 
machine tools. Estimates furnished ‘ r 
Bowman, Box 4, Station B, Cincinnati, Ohio 

Are you staggering under a heavy burden? 
Are you vexed to find, that with all your 
expenses, you are not getting results? It is 
my business to design and build tool equip 
ments, to devise methods of manufacture 
Address Box 975, AMERICAN MACHINIS1 

In order to settle an estate an attractive 
opportunity Is open to a party with $150,000.00 
competent to fill responsible position either in 
the sales or manufacturing department to 
pavenass an interest in a well and favorably 
cnown, profitable machinery manufacturing 
plant located in Pennsylvania, with an oftice 
and established trade in New York City Ad- 
dress ‘‘Executors,”’ care of AMERICAN MAcu 








Wanted—To communicate with manufac 
turers or others interested in the develop 
ment of the 2-cycle gas or internal combus 
tion engine, scavenging at all speeds with 
out bafile plate or waste of explosive mix 
ture, giving a larger volume and _ sligh 
longer stroke with 50 to 75 per cent. esti 
mated increase of power for same bore and 
revolutions per minute over the present types 
of 2- and 4-cycle engines: will not back fire: 
adaptable to all power purposes, and patent 
able. Especially adapted to high-grade autos 
or power boats Address Chas. H. Inman, 
care Trenton Pattern Works, Trenton, N. J 





Situations Wanted 


Classificatior ndicates present address o 
advertiser, nothing else 


ILLINOIS 
An experienced designer on machine tools, 
stamping presses, automatic machines, tools 
and fixtures. wants work in the Chicago dis 
trict. Box 982, AMERICAN MACHINIST 
IOWA 


Young man with practical and technical 
training and experienced in drafting, pattern 
making, designing and general machine shop 
work desires employment in designing and 
making tools and jigs for interchangeable manu 
facture, or designing small and medium ma 
chinery. Well up on gas engine work and 
prefer that line. Best references. Now en 
ployed. Middle West preferred. 702 South 
Clark St., lowa City, Iowa 

MASSACHUSETTS 


First-class tool forger wants position. Ex 
pert on high-speed steel, etc. Can take charge 
Address ‘“Forger,”” AMERICAN MACHINIS1 

I wish to correspond with any company 
desiring the services of a progressive and up 
to-date manufacturing superintendent Box 
953, AMERICAN MACHINIST 

Mechanical and electrical engineer, technical 
education, 10 years’ experience designing and 
manufacturing Desires to change position 
Box 966, AMERICAN MACHINIS1 

MICHIGAN 

Situation Wanted 4-1 toolmaker and de 
Signer, superintendent or foreman Am now 
employed Detroit territory preferred Box 
970, AMERICAN MACHINIST 

NEW JERSEY 

Mechanical draftsman, 27, graduated, 5 
years’ experience, 1 year shop, wishes posi 
tion A-1 (first-class) references Any loca 
tion. Box 976, AMERICAN MACHINIS1 

Technical graduate, 20 years’ experience 
as mechanical engineer, master mechanic and 
superintendent of construction in mill work 
desires position; best of references Box O58 
AMERICAN MACHINIST 


AMERICAN MACHINIST 


NEW YORK 

Draftsman, experienced, seeks position Bo 
962, AMERICAN MACHINIST 

First-class draftsman, technical education ; 
Corliss or high-speed engines, wants position 
tox 9SO, AMERICAN MACHINIST 

Draftsman wishes position: 11 years’ draw 
ing room experience, 6 years in connection 
with introducing system. “System,”’ Box 977, 
AMERICAN MACHINIST 

First-class diemaker, twenty years’ experi 
ence, specialty round work, would like posi 
tion with manufacturing concern: reference 
Box 981, AMERICAN MACHINIST 

Inventor and mechanical engineer with wide 
experience devising simple and ingenious mechan- 
isms to accomplish intricate results, desires to 
correspond with Corporations and others having 
devices to perfect Excellent facilities for 
experimenting in mechantes and electricity 
Address Box 971, AMERICAN MACHINIST 


OHIO 
Mechanical engineer with experience = as 
designer, chief draftsman and superintendent 
wants change Technical training, shop prac 
tice and good executive ability Prefer com 


pany that wants to manufacture pumps, com 
pressors and engines from my design or wants 
to improve their line. Box 946, AMer. Macn 

Engineer of established reputation wide 
experience apprentice to works manager, in 
timate knowledge of best shop and machine 
tool practice on heavy work, gilt-edged re¢ 
ord, is open for engagement as works man- 
ager with full responsibility and can deliver 
the goods Box 865, AMERICAN MACHINIST 

OREGON 

Master mechanic responsible live man 
with extensive experience in the manufacture 
of high grade machinery and large construction 
works, smelters, steel works, power plants, 
railroads, cement and other mills, in the States 
Canada and South America; age 40 Box 720 
St. Johns, Oregon 


PENNSYLVANIA 


Foreman: have been successful handling 
men, and especially boys. in light and med 
ium interchangeable manufacturing Am all 


round toolmaker and designer: age 29: mar 
ried Reference. Box 985, Auer. MACTIINIS1 

Draftsman and designer (32) wishes posi 
tion: 10 vears’ experience: general and hoist 
ing machinery. shop layouts, respeeding ma 
chine tools, shop standards, ete "Te. Ge 
Box $78. AMERICAN MACTHIINIS1 

First-class designer and draftsman with 
12 vears’ experience on steam turbines. steam 
engines marine and stationary, general arrange 
ment plans and auxiliary machinery: desires 
to change Box 951, AMERICAN MACHINIST 

As general superintendent with large manu 
facturers or builders of heavy or medium work 
replies desired only from those who can use a 
man of A-1 abilitv and large experience along 
these lines Box 969, AMERICAN MACHINIST 

Machinist. expert toolmaker. diemaker, 15 
vears’ experience. ingenious, inventive, labor 


saving devices: 5 years’ foremanship experi 
ence, wants position Highest references 
Foreman’s position preferable. “Expert,” 551 





Tree St... Philadelphia Penn 


WISCONSIN 


Progressive up-to-date machine shop fore 
man desires change Location immaterial 
Experienced tool and die maker Address 
“ Results,’ AMERICAN MACHINIST 

Help Wanted 

Classification indicates present address 

advertiser. nothing else 
CANADA 

Wanted Phorough!l up-to-date first-class 
man to set piece work prices in a large ele« 
trical factory in Canada Applicant must 
state experience in this line as well as othe 
lines and references; also salary required None 
but first class men need apply Box 972, AM. Ma 


Wanted—Director for the Hamilton Tech 
nical Institute, one having sufficient experience 
in technical education to organize and conduct 


a first-class, new, up-to-date institution Duties 
to commence at Easter Applications received 
up to March 15th Apply, stating experience 
qualification and salary expected, to R 
Foster, Esq., Sec’y Bd. of Education, Hamilton 
Canada 

Superintendent Wanted Experienced 
manufacturing and assembling adding ma- 
chines vpewriters or small tools Must be 


educated in mechanics, experienced and quali 


tied to lay out and direct work and to handle 


men Should understand factory organiza 
tion shop production and economy Write 
stating experience place and date of birth 
and salary to go to Canada Good opportunity 


and chance for advancement to a wide-awake 


61 


progressive man Address L A. W.,”" care 
AMERICAN MACHINIST 
INDIANA 
Wanted $ toolmakers, 6 lathe men, 1 fore 
man. Good wages, steady employment Box 


943, AMERICAN MACHINIST 
MASSACHUSETTS 
Wanted—Machinist experienced as_ tool 
maker and foreman Address stating age, 
experience and pay required Box 944, Am. Ma 
Wanted 4 toolroom foreman thoroughly 
experienced in toolmaking and in modern 


toolroom methods Must have first-class execu 
tive ability Old established manufacturing 
concern in suburb of Boston Mass Open 
shop None but experienced high grade fore 
men need apply Foreman,’ Box 3536 


Boston 
MICHIGAN 
Wanted As assistant general manager, a 
man experienced in the manufacture of ma 
rine engines, must also be good office and 


road salesman tox 979, AMER. MACHINIST 

Wanted—Working foreman for die depart 
ment of manufacturing company Will have 
five to ten men under him to start Must be 


high-grade lathe and bench hand and under 
stand how to design and make all kinds o 


blanking, forming and combination dies Posi 
tion is permanent Married man _ preferred 
State experience § fully and give reterences 


Box 968, AMERICAN MACHINIST 


NEW JERSEY 


Wanted—Two competent draftsmen familia 
with printing presses or kindred machinery 
state ige references experience and salary 


Box 945, AMERICAN MACHINIS1 

Salesman 4 traveling salesman who is now 

selling the machine or railroad supply trade 
je bearing metal (babbitt 


to carry a high ‘gra 
as a side line. on liberal commission basis Ad 
dress. with full particulars, Lakewood Metal 


Co Box 182. Lakewood, N. J 


NEW YORK 


Wanted —First-class die maket Steady em 
ployment to right man Standard Optical Co 
Geneva 

Draftsman-—Young mat! ho has had one 
or two vears drafting; also one or two yeats 
at machinist trace Box 967, Amer. Mac 

Wanted —First-class blacksmith and_ tool 
dresser one ho understands high speed too 
teels Shop in small country town \p 
plicant) must tate age wages expected and 
give references Box 964, Amer. Macu 

Foreman Machine shop manutacturing hy 
draulic machinery p-to-date man who has 
made good; capable of designing jigs and fix 


tures and systematizing shop State full par 
ticulars regarding age experience and = salary 
| Address “ Hustle AMERICAN MACH 


expecter 


. er) wo} } « 
Chief draftsman; we want a man who fa 


had extensive experience on both small and 
large work along the line of motors, gener! 
ators and other electrical machinery He 
should be a good executive and thoroughly 
up-to-date Write in contidence giving tull 
information age and salat expected Box 
959, AMERICAN MACHINIS1 

Wanted As instructor in molding and 


foundry work at an Eastern technical schoo 


an expert and ambitious foundryman Must 


have an unusual degree of information and 
practical ski and must have had exper! 
ence in handling men as foreman of sma 
hop \ls« just be a man of tine characte! 
v dsp nality wd general education, and 
have some natural ability for imparting ip 
formation Good salary and splendid oppor 


tunity for the right man Apply, stating age 

nationality, education in detal to b 

Z..”° eare AMERICAN MACHINIST 
OHIO 


Wanted An \-1 obbing machinist on 


special worl vith prospect of advancement 
for man who cal handle help Cincinnat! 
man preferred Addres F. G. L.,”" Am. MACH 

Draftsman Wanted —Immediately experi 
enced in detailing Corliss cylinders and valve 
gears State experience and salary expected 
also submit sample ol vor The Heisler Co 


St. Marys, O 


Machinist-foreman with experience on Col 


liss engines; must be thorough mechan sober 
and industriou capable of handling men 
Give reterences is to experience state age 
and salary expected the Heisler Co St 
Marys, O 
PENNSYLVANIA 

Wanted First-class energeli foremal! to 
take charge of machine shop employing 100 
men, on light and medium heavy special ma 
chinery State age, experience, salary expected 
references and when you can start wo! Box 


950, AMERICAN MACHINIST 

Wanted \ competent shop manager who 
practical enough to secure maximum pro 
tion at minimum cost, and who has suf 


} 
cline 
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paper offers for sale a limited amount of treasury 


ficient business capacity to manage office and 

handle finances of a company doing $250,000 For Sale stock in order to increase their facilities for 
business annually. All replies treated strictly manufacturing and marketing a new line of 
confidential. Box 984, AMER. MACHINIST. yatented specialties. Their present limited 
Wanted—Chief draftsman of good designin a a ee i —s ine is favorably known in this and foreign 
ability. A first-class man with wide —— ny A. Lp ed ~y te & countries. This is a rare opportunity to secure 
ence covering hoisting engines and general wy] Odeli. M = YWenkeos N. Y *- a safe and profitable investment. For full 
machinery, boiler and steam plants. Prefer , ‘ gs tert ~~ : particulars address Box 965, AMER. MACHINIST. 
a man with college education and of good execu- Valuable Canadian Patent—On labor-saving For Sale—One 42x26” American triple-geared 
tive ability. Good salary to a first-class man. machine being rapidly introduced in the United engine lathe complete, including 6” Tees plate 
In replying state experience and age, giving States. Reynolds Machine Co., Moline, Il. jaws. Latest pattern. Counter shaft equi yped 
full particulars. Box 956, AMERICAN MACH. Patents for sale of heavy machine tools with Blev ney friction clutches. One 60” iies 
Engineers, draftsmen and machinists who well introduced or owner will take part cash, boring mill. Latest pattern. Single belt drive 
appreciate country life, for combined engineering, royalty or stock in a company of responsibility. with geared speed box. Can be adopted to 
— a school ‘work on a sanitary dairy and Box 942, AMERICAN MACHINIST. 4 motor oave. Four an — ceed 
poultry farm in Bradford county, owned by 7 es eRe ya A tiie 1ese tools are practically new and guarantee 
a mechanical engineer doing standard and ee = pard ae © gape in first-class condition, ready to run without 
original designing. Co-operative. Natural food small screw machines. three en ine lathes one &ny repair. L. C. Ward Machine Co., Newark, 

supplied. No tobacco. Write what you can jx” shaper one 8 H.P Collshen gas engine N. J. 
yl mesg pe and what you want. Box 974, Address Box “A 77,” care AMER. MACHINIST. English factory for sale covering about 6500 
A) MACHINIST For Sale—A prefitable and easy selling line square yards and additional 10,000 square 
RHODE ISLAND of machine shop tools and specialties. Jigs yards for extensions. 130 horsepower “4 
drop forgings, Pe special tools stock. etc, engines and up-to-date machinery, suitable 
Wanted—By cotton machine builders, ener- for manufacturing’ the line. Three atents. 10°F light manufacturing work of any kind. 
ms . ; a tree =patents. Factory situated in largest manufacturing 


getic, reliable, practical man, who understands : ; 
: ‘ a igi Price reasonable. se r cas - Ww , 
cotton spinning and manufacturing; one pre- rane Soeens " ae owed a center. of the Midlands. Owners are open 
. P * to manufacture and distribute under direct 


ferred with good technical education who has 

: = seine _ Address Box “B 464,"’ care ! DR. : 

had experience as master mechanic and thor- S Bex 5 06," care of Anna. Mace. supervision large quantities of patented arti- 

oughly understands power plants and elec- A young and growing manufacturing com- cles. Hill, Cawney House, Dudley, Worces- 
i tershire, England. 


tricity. Box 973, AMERICAN MACHINIST. pany whose advertisement appears in this 
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: | Marine Turbine Blading and Shipyard Tools 


=] 
rn 


it New, Simple and Effective Blading Used for the North Dakota, 


il} 





A ~ . . ~ . . . . . ~ 

“ and Special Machines at the Fore River Shipbuilding Company 

te 

a - 

: EDITORIAL CORRESPONDENCE 

ve 

LO 

Ss. 

“4 lhe “North Dakota,” which is now build the exception of the first has three row lt re the othe: e letter 

x, ng in the yards of the Fore River Ship f buckets or blAd the first stage ha indicat piece of the steel channel 

0 building Company, Quincy, Mass., is to b four rows. Each set of blades is on a ped base in which tl hannel has been 

re ne of our great battleships. In keeping independent wheel with the exception of ec 

is e 1 7 , ‘ ; 

le vith the advancement of marine engineer the last three stag whic I mbined I [ nal 1 not r plece oO! 

. ing, she is to be equipped with steam tut m a large drum dditi | f 

: ines and these are to be of the Curtis there are two wheels that are provided f 

i- narine type lhe hull of this fighting ma reversing. hes nin vacu vhen tl ft ding w des 

a hine has been launched for some time and turbine is running ahead 
t this writing is being fitted with armor, For this article we have lected t tices f W 

a rdnance and machinery [he machine new form of turbine blading which ha thi t leg f 
shop of the vard presents a most interest been developed by the Fore River peopl p ce r to pro 
ing appearance and richly repaid an_ and largely through the efforts of Mr. Ru i ilit [he degree with which 
editorial visit The immense turbines art together with three special machin ] vell il 


well under way in the various processes This blading 1s simple, « 





at ae ee, wrwwr™ eS 














NEW FORM OF BLADING FO! IS MARINE TURBINI 

f construction, and undergoing various facture, that is, it presents no difficult ma the bott f 1 illustration his se 
operations of machining and assembling chining operations nd promises t b tion | ‘ upportes t the nter and 
re the shafts, wheels and sections of th most effective in us [he blades then onforn itself t rv f mpara 
turbine casing selves are made from extruded stock pro ively sl i t] n 
The “North Dakota” is to be atwin-screw duced by a brass manufacturing firm i of its own weight. In fact tl int of 
battleship equipped with two Curtis ma Connecticut for the especial needs of tur flexibilitv that these ections of blading 
rine turbines, each having a rating of 12, bine blades The base ind shrouds are have, after they have been assembled and 
500 horsepower, or 25,000 horsepower for made of steel slitted, is surprising: this clever device of 
the vessel. The initial steam pressure is Fig. 1 is a detailed and assembled view sawing through the back of the channel 
to be 260 pounds and. this is to be ex of a section of this blading. In the cen in order to obtain flexibility and thus per- 
panded down to 28 inches of vacuum. tral part of the figure above the letter 4 mit of shaping the blades to the positions 
[here are to be 9 turbine stages in addi- can be seen several blades of different which they are to occupy, in both wheels 
tion to a special system of turbine wheels lengths with the ends milled to enter the and casings, contributes a great deal to 
to be used for reversing. Each stage with — steel channel-shaped base on the one end the success of tl hlading svstem The 











AMERICAN MACHINIST 


March II, 1909. 























ticle 


] 


ill be 


thod of attaching each section in place 


described at a later point in this 


] 


Referring again to Fig. 1, the letter 


indicates a section of the shrouding 
Ms is merely a thin, steel strip with 
les punched to the proper spacing in or 
r to fit over th uter ends of the blades 
nd hold these in a proper relationship 
with another 


AT 


' 


BLADING 
blades 


simple that no further descrip 


ANUFACTURING THE SECTIONS OF 


The manufacture of the them 


MILLING MACHINES FOR BASE OF THE BL 


tion is necessary beyond what has been 
said; they are made from specially pro- 
duced stock, are cut to length and have 
the ends milled in order to rivet into the 
backs and shrouds. Similarly the shrouds 


themselves are steel strips cut to length, 


with punched holes through which the 
outer ends of the blades pass and are 
riveted. 

Some special machinery, however, has 
been developed for use in making the 
channel-shaped bases. Fig. 2 shows a du 


plex milling machine provided with a very 


table which serves as a fixture to 


long 











SLITTING 


OPERATION 











PLADES 


ON BASE OF 


\DING 


stock 


As shown, 


two sections of from 
which two backs 
a cut is about half finished in these pieces 
[he special table, the arrangement of the 
and the 
operation that is performed are so plainly 


further de- 


hald 8 . 
Noid square 


are milled 


milling-machine head, cutters 
shown in the illustration that 
scription is unnecessary 

Fig. 3 shows a special milling machine 
that has been developed from a cam-actu 
ated profiler \t the rear a_ horizontal 
spindle has been provided, driven by bevel 
gears from the vertical shaft of the ma 
chine. A special teble has been made of 
a length sufficient to accommodate one of 
the long channel-shaped strips. The feed 
of this table is by means of a pinion mesh 
ing with a rack as shown. The operation 
is milling a, shallow, V-shaped groove in 
each side of the base piece into which 
stock from the wheels is caulked in order 


to fasten the blading into position. The il 

















FOR ASSEMBLING 


FIG. 5. RIVETING JACK 


BLADES AND BASES 


lustration shows a cut partially finished on 
this special milling machine 
we see anoth« r 


Turning now to Fig. 4 


special machine used for a multiple saw 
ing operation in milling the slits that give 
the flexibility to the sections of blading 
One of the difficult problems in milling a 
of this kind is to support it and 


clamp it so that the clamping devices will 


prec 
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not be 


been ingeniously solved by 


CALKING 


THE 


a system 


BLADE 


in the way, and yet rigidly and 


firmly hold the work. This problem has 


‘is 
or 


SE 


A 


‘TIONS INTO 


GROUP OF BLADE SE¢ 


thin straps so spaced and located that they 


hold 


and 


rigidly the 


fixture at the 


THE 


TIONS 


piece 


Same 


WHEELS ny ri Ing c on 


AND 


them and thus cut 
This 


automatic 


in position in the without any resetting 


the machine vided with 


teed and 


the 


time allow an 
chanism is shown 


the ill 


meshing witl 


near istration 


] 
i 
1 
i 


irge g2ea}; 
} 
I 


-onsist 
feed s 
feed shaft by 


It h 


laft Chis pinion 
means of a 
is a face sever 

r +} 





VHEEL RIM AND BLADES 


it meshes, permitting an en 


ling collar to be used against which the 
the rim of the gear rubs as it 
end of the cut and in so doing 


pulls the jaw clutch from mesh and stops 
saw cuts are milled 
been riveted in place 


is done by hand 
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AN EXHAUST 


fixture, or riveting 
Fig. 5. A 
a clamping jaw so 
blade will be 


firmly in a_ vertical 


riveting 
illustration, 


in a. special 


jack, shown in the 
block is provided 
arranged that an individual 
held 


a strap clamp at the 


with 


grasped and 
position ; same time 





SECTION OF THE TURBINE CASING, | 


holds the bas« in its proper relation 
to this blade 
are thus clamped in the proper relationship 
one to the other, the riveting is quickly 


these 


piece 


When both blade and back 


and easily done. Various sizes of 


jacks are necessary because of the many 


URBINE NOZZLE-PLANING MACHINE 


NDERGOING 


\SSEMBLING 


different lengths of the blades. This tact 


is illustrated by a glance at the bench 


shown in Fig. 6. 
On the floor in this view can be seen a 
many different 


number of sections of 


lengths of blades, finished and ready 


tor 
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assembling into the wheels and casings 
for the battleship turbines. All told, 
90,000 blades are required for both of the 
turbines. This view is taken at one end 
of one of the galleries of the machine 
shop; a particular section devoted entirely 


some 


to the making of the blading 


ASSEMBLING THE BLADING IN THE WHEELS 


Fig. 7 shows one of the North Dakota 
turbine wheels mounted in a_ vertical 
position for the operation of staking the 
blading into place and attaching the 
shrouding. These wheels are built up of 
disks of boiler plates to which are riveted 
and screwed cast-steel rims [he size ot 


these wheels can be appreciated when it 
feet 
of 
four sections of blading, 


the 


is stated that they are 12 diamete 


when finished Some these wheels 


as shown in 
1 


carry 
part of them 
Fig. 8 


Fig. 7, but larger 


LAV« 


only three sets, as shown In the 


cast-steel rpm are turned a series of 


grooves of a size to receive the legs of the 


channel-shaped backing piece of the blad 
ing. These sections of the blading ar 
properly placed in position and the steel 
rini is then staked or calked down into 
the V-shaped grooves milled in the sidcs 
of the channel legs; in this manner the 
blading is firmly held in position in the 
Vv heel 

Referring to Fig. 7, at about the right 
hend end of the horizontal diameter can 
be seen a fixture, which is a pair of dove 


tailed blocks the upper of which re 
sembles a tool block of an 
In this 
hammer which 
that straddles the 
the the 
the wheel is slowly rotated by power from 


one 
English lathe 
block is pneumatic 


torked calking tool 


blades and stakes over 


clamped a 


has a 


edges of rim groove. Meanwhile 


the electric motor which is shown near 
the lower right-hand corner. At the 
same time the shrouding is strained into 


i \ 


iit NH 


| 


| 


| {IH 

. a 
<S 

if 

fe 
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position over the milled outer ends of the 
blading and the ends of the blades are 
securely riveted over. 

These details of construction show more 


plainly in Fig. 8 where a section of blading 

















is in place in the rim, this rim having 
been staked down to hold it Che ends*of 
one set blades are shown without the 
shroud, another set with the shroud 
slipped over it and a third set with the 
shroud in place and the blade ends riveted 
over. 

The exhaust section of one of these tur 
bines can be seen in Fig. 9, with a portion 
of the intermediate blading of the last 
stage in position, and tw t the reman 
ing sections standing on face of th 
FIG 2 TOOLS SED BY URBINI NOZZLI 

PLANING MACHINI 
tlauge. These blades are the same as 
those which have been described for the 
wheels except, of course, that they are set 
to converge instead of diverge with refe 
ence to the axis of the turbine [he vari 


ous sections of blading are fitted into steel 


segments which, in turn, are bolted in 
plice in the casing 
From this description it will be seen 
that the blades 
method manufacture, 


their 


themselves and tiicir 


of together with 


component ire comparatively 


difficult 


parts, 
machining 
that 


simple and that no 


operations are involved. ‘Tests have 


been made show that a pull of some 9000 


pounds is required in order to loosen a 


; = 


f 


blade after it has been properly calked 
in position. This we are assured is mor 
than ample to resist any strains to whiel 
blade may be put in service 
THREE SPECIAL MACHINE Toots 

Chree special and most interesting t $ 
are illustrated by Figs. 10 to 16, inclu 
sive hese ar \ turbin le p ! 
ing machi ret circul ck-« 
ting 1 1 | propell ) g 
n ne 
Pht Nozzle PLANING MACH! 

gs. 10 w t rbin 
planing | Fig the 

t it ( ne { 

tal 1. gover ‘ 

os 1 ‘ rie 7 ) 

red enings | 

per ch | 

1 on t] ‘ ‘ the ] 

n tl inte hie n %%& is 1 
vive the steal chance to expand int 
1 contin Is 1 ss it cs 1 1 Ul 

e and p t he 1 i | ket 
In ord that this nd n shal! be prop 
rly fulfilled, these openings must be of 
im exact size and with smooth surfaces 
The earlier method of production = in 
volved hard chipping and ling rhis 
was an cxpensive process and the results 
were none too satisfactory For that 
reason this special planing machine was 
designed and built. 

\s there are both right-hand and left- 
hand nozzles im a_ reversing turbine, it 
was necessary to build the machine to 
plane both kinds lo care for this feat 
ure the machine was devised with a 
swiveling head, which carries all of the 
operating parts, together with a motor, 
which is the source of power. This head 
can be used on either end the machine 
and thus plane either a right-hand or a 





CUTTING 


THE TEETH OF A TURRET CIRCULAR 





RACK 








384 
left-hand nozzle, as desired. At the same 
time it is possible to swivel the head for 
minor changes of adjustment in order to 


have the tool line up with either side of 
a given nozzle opening This swiveling 
feature is plainly shown by the illustra- 


tions 


} 


[The head of the machine consists of a 


casting, provided with suitable hold- 
ing-down bolts that fit into circu 
in the bed 


a saddle 


ailed slide 


base 
lar slots 
machine, and carrying 
of which 
a tool holder 


of the 


upon each side is a 


fitted with 


saddle is actuated by a crank, which 


i turn is driven to a system of gearing 


from a variable-speed motor. Two hand 


wheels are provided for the feed; the one 
the saddle in 


feeding the block carrying 


in a horizontal plane, and the 


r feeding the tool holder up and down 


vertical plane 


\t the back of the machine is provided 
a vertical table with suitable supports and 
straps to hold the nozzle castings. In 
both of the illustrations, Figs. 10 and 11, 
a casting is shown in position for the 
planing operation. The cored opening is 
quite narrow at its smaller end. For 
that reason the tools are made with ser- 


rated cutting edges, so that a minimum 
amount of feed travel will suffice to finish 
the The tools 


where the lower 


surfaces being machined 


are illustrated in Fig. 12, 
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ish 


FIG. 


for 
ing 


TURRET 


roughing 


14. ONE OF 


and 


Rack Mu 








THE MILLING MACHINES OF THE CIRCULAR RACK CUTTER 

the upper for fin- operation of cutting the teeth is illustrated 
by Figs. 13 and 14. At the left, in Fig. 
13, can be seen the pinion that meshes 

LING MACHINE with this rack. The face of the rack is 


A battleship turret circular rack in the 


some 18 inches long and the pitch of the 











FIG. 


I5. A 


PROPELLER 


PLANING 


MAC 





HINE 
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teeth is about 7 inches circular pitch. 

The construction of the machine con- 
sists of a large circular bed plate provided 
with suitable T-slots for bolting down the 
supports for the rack and for two portable 
milling machines. Pivoted at the center 
otf this circular bed plate are two swinging 
base plates, each one of which carries a 
complete portable milling machine ar 
ranged with a vertical feed in order to 
take a vertical cut. The rack is made of 
steel castings and is supported on a series 
of brackets built up from the main bed 
plate. The method of clamping the racl 
in position is plainly shown. In Fig. 14 
the details of the milling machine are 
more prominent. Like most: of the ma 
chines at this shipyard, it is a unit in it 
self; that is, it is provided with its own 


variable-speed, driving motor 
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cessful that we have ever shown. The 
principle involved does not differ from 
others that have been built, but its appli- 
cation is different. Often a very large 
planer is used, and the propeller 1s 
mounted on it 

Here, although the operation is dis- 
tinctly one of planing, a small planer is 
brought into service. Thus, a large and 
expensive tool is not tied up for the som: 
what tedious operations of planing the 
blades of a propeller 

The propeller itself is mounted upon a 
holder, which has an independent founda 
tion at the end of the planer bed. It is 
provided with a heavy shaft and rotat 
ing table. This table is arranged so that 
it can be tilted to allow for whatever aft 
rake is desired in the finished propeller 


The table can be rotated in any inclined 
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platen are a motor and a cam. The motor 
is used for providing feed when turning 
the groove near the hub of the propeller, 
in which the planer tool reverses during 
the planing operation. When turning this 
groove, the planer platen is stopped, the 
utting tool is lowered by means of the 
regular feeding mechanism of its bar 
saddle and the propeller is rotated in the 

ual manner By this means a groove 
is turned near the hub 

When planing the surface of the blade 
the motor, however, is not used, but the 
teed is taken from the ratchet which is 
held in a bracket fastened to one of the 
vertical saddles of the planer As the 
planer operates, the cam referred to raises 
ind lowers this ratchet and thus produces 
the necessary feed motion The change 


} 


iring at the end of the planer bed al- 
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Fit 1O DIAGRAMMATIC ASSEMBLY VIEW OF /PELLER 


The cutting tool that is used is an end 
mill (see Fig. 14). The spacing of the 
teeth, or the dividing of the circular 
tack, is by means of the well known 
tape process. An interesting point in con- 
nection with lubrication lies in the fact 
that one of the circular T-slots is filled 
with oil, and thus forms a continuous oil 
reservoir from which lubricant can be 
taken for either of the milling machines 
in whatever position it may be 


A PROPELLER PLANING MACHINE 
From time to time we have illustrated 
in these columns various machines built 
for the purpose of planing marine pro- 
pellers. The one here illustrated by the 
half-tone, Fig. 15, and the line engraving, 
Fig. 16, is perhaps one of the most suc- 


position by means of a worm and worm 
wheel 

Upon the end of the planer platen is 
mounted a vertical support for a saddle, 
which in turn carries a large bar similar 
to a boring bar. On the end of this bar 
is a head for the cutting tool. The saddle 
is arranged with a vertical feed driven 
through a system of gearing at the base 
The feed for both the vertical motion of 
the bar and the simultaneous rotation of 
the propeller casting is derived from a 
shaft which runs the length of the planer 
table and is supported in independent 
bearings The gearing and _ universal 
joints by which motion is taken from this 
shaft to the propeller holder can be bet- 
ter seen by referring to the line engrav- 
ing, Fig. 16. On the rear of the planer 


lows for the adapting of the machine to 


pellers of various pitches 


Among the interesting fuel tests which 
irried on during the past few 
vears by the United States Geological 
Survey was a series of trials of low-gradg 
fuels in gas producers. These tests indi 
cated that many fuels of such low grad 
as to be practically valueless for use in 


cluding slack coal, bone 


coal, and lignite, may be economically 


boiler furnaces, 


converted into producer gas, and may 
thus generate sufficient power to render 
them of high commercial value. Coal con 
taining as much as 45 per cent. ash, and 
lignites and peats high in moisture, were 
successfully converted into producer gas, 


which was used to drive gas engines 
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Machining the Knee of a Cutter Grinder 


The Cross Slide Bearing Surfaces on the Knee and the Bearing for 
the Column Are Finished with Special Fixtures and Cutters 


B Y A. a B A K. E R* 


the workman has the cutters in full view 








during the whole of the operation. 

The fixture itself consists of a main 
body to the right-hand end of which are 
fastened two V-blocks, locating the round 


[he knee of a cutter grinder calls for 
high degree of workmanship and must b 


more accurately machined than 1s neces 





ry with many other machine-tool parts 
t approximate ly eq tal value [he beat part of the knee casting These blocks 
ing for the cross slide must be square in are of machine steel, case-hardened and 
oth planes with the column of the ma are milled away for the greater part of 
ine and as th curaev of the grind their width leaving only a narrow gripping 
largely depende: upon this point a ade surface which can bite into the work. 
cription of the methods employed by th Opposite these gripping surfaces and 
Cincinnati Milling Machine Company carried in a rib projecting from the rear 
lachining the knee of their universal cut or base plate of the fixture, are two push 
ter grinder, may be of interest pins 1; these, moving outward under the 
In Fig. 1, the knee is shown; 1 is tl influence of screws B, force the knee home 
vlindrical bearing on the column; B th into the V-blocks 
bearing tor the cross slide \t the other end of the fixture are two 





Fig. 2 illustrates the fixture for th support points C; of these the front one 
is fixed, that at the rear being adjusted 


to the work by the screw projecting from 


frst operation, that of rough-milling the 
top and angles of the cross-slide bearing 
[his drawing also shows the details and the end of the fixture acting on a bevel- 


Fig. 3 illustrates the cutters. It will be 





end push pin. Above these points are 
two locking screws. An end stop D pro- 
vides the remaining locating point. 

In operation, the angular and plain 
milling cutters mounted on a short arbor 


seen from the half-tone, Fig. 4, that this 
operation is performed on a vertical miller 
although the fixture is designed so that it 
can be used on a horizontal machine. It 
mill one angle and one side of the cross- 
slide bearing with the table feeding from 
left to right. The saddle is then moved 
inward the required distance—reading 


is hardly necessary to point out the greater 
ease with which the work can be handled 





on the former type of machine, or that 


*Chief, tool-designing department, Cincin 















































nati Milling Machine Company. FIG. 4. MILLING THE DOVETAIL EDGE OF KNEE from the cross-screw dial—and the re- 
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FIG. 2 FIXTURE FOR FIRST, SECOND AND THIRD OPERATION ON KNEE 
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Maining angle and face milled with the 
table feeding in the opposite direction 

The depth of cut in this operation va 
ries from 3/16 to % inch per face. Fast 
feeding resulted in shearing the key which 
drives the cutter lo 
this difficulty, a tongue was ground on the 
face of the hub and a key fitted in the 
face of the Under 
tions a feed of 7 inches per 
maintained 


plain overcome 


arbor these condi 


minute 1s 


The second operation is that of rough 
milling the face at the top of the column 


bearing: for this the same fixture and 


machin¢ are used as de scribed, together! 


with a plain 5-inch face mill 


At the third operation th« for the 


TAC 


cross-slide bearing is finished, using the 


Same machine, fixture and tools as _ pet 
operation No. 2 

The fourth operation finishes th¢ 
lar faces Here 


chine, together 


angu 
again the vertical ma 
with the fixture shown in 
used, the cutter being 


mill The 


a base plate 


Fig. 5, is 


a stand 
ard 1'4-inch end fixture has 


two main parts, and a swing 


ing plat [his latter revolves through 
90 degrees on a shaft carried in the up 
rights of the base. It is locked in its 


two positions by the pivoted clamp bolts 


carried in the ears projecting from the 


sides of the base On either side of an 


as close as possible to the slots in tl 


swinging plates in which the clamp bolts 


are located, ar two adjustable screws 


pomts m 
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clination of 45 degrees to the 


fixture, or the wmulling-machine _ table 


W hen the 


small locking screws of the same size ar 


screws have been set, 


set down onto their heads; and further t 


prevent any accidental o1 


justment Long uliseen, the remainin 


other 


base of the 


- 


intended ad 


4 


space is filled with melted lead Phe 
knée is located in the fixture against an 
nd stop | and also ivainst two disap 
pearing stops B [hese are disks, having 
i flat milled on thei periphery, carried 
n two studs which revolve in the swing 
ne plate When the work has been lo 
ted and @amped, the studs are turned 
ringing the flat 1 the disk below the 1 
ting rrac I xture and cor 
quently fy if the cutt 
lhe knee is secured to the xture wi 
W special clamps, which at keywaved 
revel v ver ( nuts, na 
! extremities hardened-stec 
pomts clamp the work as nearly 
s possible direct] r that surface n 
hined 1 No. 2 This i rf 
rss ‘ ( that the cl Dp re 
I] pring the work \ steel plu 
wit rdened end carried I rk vl 
tt 1 furnishes i setting piece tor 
the cutt i. © illustrates the xtu 
1 worl ) ne under the cutt . 
1] tt peration 1s that t mulli 
the tront e kn for this the kt 
Is 1 inted or ngle bracket carried 
m the f a horizontal milling ma 
hi | ke resents the front of 
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FIG. 5 FIXTURE FOR FINISHING BEVELED FACE 


the knee to the cutter, a 6-inch face mill 
Two such brackets are used, one 


is filled while the other is operated on 


of which 


Sawing the slot for the clamp bolts at 
each end of the column bearing is the 
next operation. For this a similar pair 


of angle brackets as per operation No. 
is used. The seventh operation is that of 


ind tapping the clamp-bolt holes ; 


no special tools are required in this case 
Fig. 7 shows the fixture for the eighth 
Numbe! Number 
of Pin. I D d of Drill 
0 0.156" 0.1404” 28 
0 Ws 0.156” 0.1352” 29 
1 3° 0.172” | 0.1564” 22 
1 Be ©. 173" 0.1512” 24 
l 14” 0.172” 0.146 ” 26 
2 . 0.193” 0.1774” 16 
2 ee 0.193 0.1722” 17 
2 14” 0.193 0.167 18 
2 14” 0.193 0.1618” 20 
3 gf 0.219 0.2034” 6 
3 ..= 0.219 0.1982” 8 
3 1}” 0.219 0.193 10 
3 14” 0.219” 0.1878” 2 
3 13” 0.219” 0.1825” 14 
4 xs 0.250” 0.2344” 43” 
4 Be 0.250” 0. 2292" 4s” 
4 14” 0.250” 0.224 7 1 
4 | 0.250” 0.2187” 2 
4 13” 0.250” | 0.2135” 3 
4 2 0.250” 0.2083" 4 
5 3” 0.289” 0.2734” Aj” 
5 l 0. 289” 0.2682” a2" 
5 1}” 0. 289” 0.263 ” 4i° 
5 14” 0.289” | 0.2577” 2” 
5 13” 0. 289” 0.2525” »” 
5 o 4 0.289” 0.2473 4” 
5 2} 0. 289" 0.2421 ay” 
6 7 0.341” 0.3254 ai” 
6 ] 0.341" 0.3201" _ 
6 1} 0.341” 0.315 re” 
6 14” 0.341” 0.310 A? 
6 1j 0.341" 0.3045” 42” 
6 ; 0.341 0. 2994” 4g” 
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operation of boring the hole and finish- 


facing and 


leveling 
cross-slide has been rough-scraped. 


boss 


the 


after 


the 


This 


fixture, carried on the boring-mill table, 


D 
A 

Number 

of Pin. L 
6 23” 
6 26” 
6 > 
6 ee 
6 31” 
7 Rs 
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7 14” 
7 Se 
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locates the knee by the completed cross- 
slide bearing resting upon its upper sur- 
face against the stop A and secured by 
the clamps B. An end stop C locates the 
boss in the correct position. A cast-iron 
bush D fits in both fixture and boring-mill 
table, thus locating the fixture centrally 
with the table and providing a guide for 
the boring bar. This bar E carries two 
revolving bushes, which fitting in bush D, 
guide the bar at the boring of the upper 
and lower portions of the column bear- 
ing. The counterboring tool used in this 
operation is shown at F; it has a revolv- 
ing bush and flat formed cutter. 

The remaining operations consist of 
drilling and tapping various small holes in 
the knee and are of hardly sufficient in- 
terest to warrant description. The cross- 
slide bearing when finished as described 
should be square within a limit of 0.0015, 
testing from both ends of a 24-inch square. 
It is very seldom that an error of more 
than 0.001 is found. 


Drill Sizes for Taper Pins 


By C. T. SCHAEFER 


The accompanying table gives the drill 
sizes for taper pins ranging in lengths by 
14 inch from No. 0, % inch long, to 
No. 10, 6 inches long. The diameter of 
the small end of the pin for each length 
is given in the fourth column of the table 
with the corresponding drill size in the 
fifth column. I have found this table a 
great convenience in my work, and trust 
it may be of service to others. 





y 
d d D- Length of Pin X .25 
12 
1 
L = 
Number Number Number 
D d of Drill. of Pin L D d of Drill. 
341” ae? 9 a * 0.591” 0.5493 33” 
341” fe” 9 24” 0.591” 0.5441 33” 
341 7,” 9 24” 0.591” 0.5389 83” 
341” 30” 9 ad 0.591” 0. 5337 45° 
341” hi” 9 3° 0.591” 0.5285 45” 
0.409” 23” 9 33” 0.591” 0.5233 44” 
0.409” a3” 9 34” 0.591” 0.5181 si” 
0.409” 2” 9 37” 0.591” 0.5129 32” 
0.409” 7 9 "oes 0.591” 0.5077 #2” 
0.409” hg 9 43” 0.591” 0.5025 
0.409” ai” 9 44” 0.591” 0.4972 +” 
0.409" a3” 9 43” 0.591” 0.4929 i 
0.409” — 9 iw 0.591” 0.4868 33” 
0.409” 4h” 9 53” 0.591” 0.4816 a1” 
0.409” 44” re) 54” 0.591” 0.4764 3}” 
0.409” 44” 10 14” 706” 0.6747 43” 
0.409” 0.3309” ai” 10 12” 706” 0.6695 3?” 
0.492” 0.466 _ 10 2” '706” 0.6643 93° 
0.492” 0.4608” 43” 10 24” |706” 0.6591 34” 
0.492” | 0.4555” gd 10 24” |706” 0.6539 44” 
0.492” 0.4503” aa” 10 22” |706” 0.6487 44” 
0.492” | 0.4451” a3” 10 3 * i766" 0.6435 ond 
0.492” 0.4399” ve 10 34” 706” 0.6383 ai” 
0.492” 0.4347” ve” 10 34” |706” 0.6331 ai” 
0.492” 0.4295” re 10 33” 706” 0.6278 - 
0.492” 0.4243” a7 10 4” 706” 0.6226 i 
0.492” 0.4191" ai” 10 44” |706” 0.6174 i; 
0.492” 0.4139” ai” 10 14” 706” 0.6122 ay° 
0.492 0.40877 >. 10 137” 706” 0.6078 as” 
0.49 0.4035” 43” 10 5 * 1706” 0.6018 a 
0.492” | 0.3982” 43” 10 5+” |706” 0.5966 =3” 
0.591 0.5597” Eh 10 5¢” 706” 0.5914 43” 
0.591 0.5545” ak” 10 53” 706” 0.5862 hed 
10 6” 706” 81 @ 
AND SIZES OF TAPER PINS. 
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Government Purchases of Files 
By E. P. REICHHELM 





We have received a letter—of which we 
inclose a copy—which for obvious reasens 
must be published without the signature 
of the writer. We think that it is in the 
interest of the United States Government, 
as well as in the promotion of American 
inaustries, that this letter be published, 1 
being one which throws a strong light 
upon the manner in which the Governiment 
supplies itself with its necessary tools. 

Under a rigid adherence to the principle 
of competitive bids, it is unavoidable that 
the supplies furnished the Government 
should be of the lowest grade. In making 
bids to supply the Government’s institu- 
tions, in many instances we have found our 
selves beaten, because the designation of 
the articles in the bid furnished us made 
it impossible to insert prices which could 
the with 
quotations 


secure order when compared 


for a much lower grade of 
gocds. 

Briefly stated, would 
only to the Government, but to large man 
ufz.cturing that pur 
chases of small tools, at least, should be 


gceverned by rules embodying the follow 


we suggest—not 


corporations their 


ing points: 
1. All bids 


accempanied by samples. 


for small tools should be 
2: The samples to be practically tested 

in the operating department where used 

3. Samples are not to be passed upon 

by the purchasing department 

That the award be made to the best 


better 


4 
quality, at a price warranted by 
service of the tool as compared with com- 
peting tools of inferior quality. 

Usually it would be found that by paying 
a little more for the best quality, the Gov 
ernment would not only save money, but 
the the 


best quality of goods, thus benefiting the 


would encourage production of 
industries of the whole country, instead 
of discouraging quality by awarding con 
tracts to the lowest bidder for the lowest 
quality of goods. 

If this was merely a matter affecting 
any personal interests of mine, I would 
not expect you to publish this letter, but 
it seems to be of importance, not only to 
the Government, but involving the ques- 
tion whether the Government should en- 
courage or discourage the production of 
the best of everything required in its in 
dustrial departments. 


Messrs. E. P. Reicouetm & Co., 
Dear Sirs: 

Will you kindly send me figures on as 
sorted shapes of small files for my private 
use? I work at a vise in the department 
of * * * inthe * * *, 

| must say that the files they serve »ut 


to us are simply damnable. They are 


crcoked, warped, not cut to edges, corners, 


or ends: they glaze over, and are in many 
cases recut files, some of them having 
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broken tines No doubt files 
rejected by the maker’s inspector, but are 


they are 


good enough to unload on Uncle Sam. 
You 


spect 


the Government n 


say, does not 
Yes, 


were 


used to, but s 


they 
rejected that 


them? 


many of them the in 


spection stopped Cannot you sell files *o 


the department? 
Engineer and Machinist 
P. S.—It would cost me my job if it 
was known how I condemn the Govern- 


ment files. 


Power for Machine Tools 


NEEL\Y 





3y Frank H 
The one studies F. W. Taylor's 
paper on the Art of Cutting Metals, the 


more 


more one is impressed with the wonderful 
painstaking accuracy of all of his investi- 


380 


taking investigators could arrive 
the 
metals as we now can in this day with our 
but of 


quite as 


accurately at power required to cut 


automatic recording devices 


course, with no such ease and readiness. 


In the AMERICAN MACHINIST, page QI, 
Vol. 31, Part 1, Mr. Pomeroy has an in 
teresting article on the power required 
for the individual drive of various ma 


chine tools and there gives the following 
formulas: 
Horsepower to drive = F X D & F.P.M. 
12x NX C, where 
F = feed in inches, 
D = depth of cut in inches, 
F.P.M. = feet per minute, 
N = number of. cutting tools and 
C =a constant with the following 
volumes, depending on the 


class of material: 


Cast iron 0.35 to0.5 























gations and the marvelous amount of Soft steel or wrought iron 0.45 to 0.7 
thought and work necessary to produce Locomotive tires 0.7 tol 
such results and conclusions. Very hard steel ore a ft 
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CHART OF HORSEPOWER REQUIRED TO REMOVE METAL 


Recently I desired to check up in some 
manner a series of tests, the object of 
which had been to ascertain the relation 
between the power to drive and the cubic 
inches of metal removed in rough-turning 
shafting. 
check directly in Mr. Taylor’s paper, I hit 


Not being able to find any such 


upon the plan of figuring the power from 
his tables of the pressure on the tool for 
Folder 
No. 14—1907 volume of the Transactions 
of the American Society of Mechanical 
Engineers 
there pointed out that the pressure on the 
tool is independent of the 
the 
metal removed will also be 


various cuts and feeds and speeds. 


contains these figures, and it is 


cutting speed 


and hence power cubic inch of 


per 
independent of 
the cutting speed. As a result of my esti 


mations for the above I got ct 1, Fig 


th 


irve 


1, which represents about true aver 


age of the points plotted. Remarkable as 


it may seem this curve coincided exactly 
with the tests I first referred to 

his shows that long before the ad 
vent of the individual electric drive, pains 


It will be from this that the ex 
pression (F * D & F.P.M. 12) is equiv 
alent to cubic inches of metal per min 
ute; therefore, 

Horsepower 

C, regarding N as one. 


seen 


cubic inches per minute 


Now by taking the constant C for cast 
0.4; soft steel and wrought iron 

0.9, he can plot 
3 and 4 respectively for the 


iron 
0.6 and locomotive tires 
the curves 2, 
horsepower per cubic inches of metal re 
moved per minute. This agrees closely 
with curve No. 1 representing Mr. Tay 
lor’s results, as his steel was probably be 
tween wrought iron and locomotive tires 
in hardness 


A curve or set of curves made up from 


the horsepower required for lathes of 
given swing by various makers seems to 
come “all over the lot,” so wide are the 
variations. Would it not be better for 


machine-tool makers to specify the power 
to drive their machines from the metal that 


can be removed per minute, rather than 


from the swing or other arbitrary 
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Some Good Results Obtained by 
Adding Vanadium to Steel 


E-pITORIAL CORRESPONDENCE 


Vanadium, when added to steel in the 


ight proportion, improves it and the steel 


AMERICAN MACHINIST 
Under this test the tools were reground 
several times. 

An the 
moved by this test can be obtained by a 
glance at Fig. 1. It took two of the long 
gondola cars to remove the chips, which 


idea of amount of metal re- 


would be one carload of chips and shay 


ings that each tool removed before a 
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Camden, N. J., by the use of vanadium 
steel. Dies of this same style, made 
of tool steel, would last an average of 


10 hours when used in a pneumatic hand 
machine for driving rivets. The dies were 
shaped for driving button-head, counter 
sunk, and blind The breakage 


was almost invariably due to crystalliz 


rivets 














aT HIPS ¢ FROM CAR 

( ( 1 its tor mar put 

S [his statement can 1 mger Db 

est ned, s ‘ nun rous tests nd 
experiments that | e been carried on in 


the past few vears have thoroughly dem 
rated the fact 

One of the places where vanadium has 
proved itself to be an aid to steel is in 

manufacture f high-speed steel, ow 
Ing ! dding a property to. th 
| | prolongs — thi 1! tr tl 

I lox he ts ! his were 
! ] rleted tl Hloward Axk 
\\ so] ilomestead, Pen 1] test 
were made on a lathe which carried tw 
‘ nd thes were 1 1 ft 
turning ( x] to thei prop . 1) 

~ J, 

One pair ot high-speed-steel tool t 
contained wadium machined 8&7 xl 
with one grinding, while the average of 
the high-speed steels that did not contain 








\XLES WITH ONE PAIR OF HIGH-SPEED STEEI 
new cutting edge had to be to ged on it 
\s most of the high-speed steel manuta¢ 
turers today add vanadium to their high 
rade steels; this was, 1 eality, a test 

tween the iwh-grad 1d low-grad 
1 steel 

Diz STEELS 
Steel is made into die punches and 

















NCH 


blocks has stand almost con 


tinuous ind and as 


ability of the 


stram impact, 


shoc k, 


vanadium adds to the steel 


to withstand these shocks and _ strains it 


t! Int t the tools Of cours 


CONTAINING VANADIUM 


TOOLS 


the shank of the die, which in 


due to the constant vibration 


Was 


[his can be seen in Fig. 3, which is a view 


ta broke 1 dic 


Dies made from different grades of too! 


stcel, some of which cost as high as 17 
cents per pound, were tried. These were 

little better than the low grade tool 
steel, but they did not last very much 
longer Next vanadium steel was tried 
in the dies, and the first ones were made 
of a bar of Type K chrome vanadium 
steel, 3 inches in diameter. The first on: 
of this lot of thes broke after being used 
for over 18 days, while three of them 
were in use for over 8 months Che last 
tliree dies have driven an average of 
30.000 rivets and some of these wert 

inch rivets redriven cold against a 


This is one of the 
Che old 


considerable 


large bottom riveter 


hardest tests for crystallization 
showed 


while the vanadium- 


LOOL-STeCE dies also 


psetting on the end, 


tcel dies 


showed practically none. 


induced the company to try 

















NCH 


BROKEN PI 


vanadium was 27 axles. Another pair of 
high-speed-steel tools that contained 
vanadium machined 1o86 axles before they 
] d to be redressed or reforged, while 
the average of the high-speed steels that 


did not contain vanadium was 300 axles 


FIG. 4 CAST VANADII 
teels with this ingredient must be heat 
treated properly or the good results will 


not he btained 
Some good results on dies, similar to 
the one shown in Fig. 2, were obtained 


hy the New York Shipbuilding Company, 











M-STEEL MILL 


PINION 


this steel for parts of pneumatic ma 


chines, such as pistons, bushings, etc., and 
they are also using it for expanding rol- 
lers A 


been 


vanadium-steel drilling machine 
the stock build 


ordered 


has tried and to 


1000 more has been 
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ot 
und 
ere 
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Hanp Saws AND Cast PINIONS 

The Union Saw Works, of Williams- 
port, Penn., has adopted vanadium steel 
for hand and circular saws which 
are made 
per cent. 
vanadium. 
do with their 26-inch, 12-tooth, hand saw 


is to roll it up into a roll about 8 inches 


Saws 
from a steel containing 0.95 
carbon and o.18 per cent. 
One of the stunts which they 


in diameter, without its taking a perma- 
nent set. After allowed to 
straighten out and is then used to saw 
through a I-inch steel gas pipe. This 
shows that it is tough and well hardened, 
but at the sharp- 
filing, 


this it is 


same time it can be 


ened by the same as the ordinary 
hand saw. 

This company has also made some hack 
saws of this steel, for their 


wn use only, which they claim will out- 


vanadium 


last more than two of the best saws they 
can buy, and these, when hardened for 
sawing metals, can be rolled up without 
breaking, until the ends pass each other 
steel is 


{nother place where vanadium 


giving some good results is in steel cast 
4 is 
one result obtained 


ings, and [ig a typical example of 
This cast vanadium 
steel mill pinion was made by the Mesta 


West 


which formerly cast them of a 3.5 


Machine Company, of Homestead, 


Penn., 


per cent. nickel steel. It is 54 inches in 


33,00 Oo pounds 


diameter and weighs 


\t the end of four months it had worn 
out one nickel-steel pinion, under very 
drastic mill service, and the photograph 
from which this cut was made was then 
taken. Another nickel-steel pinion was 


then put into companion mill service with 


and it wore that out before it 


itself 


this one 


gave out 


The Shearing Resistance of Mild 
Steel in Punching 


By Y. SEKIGUCHI 


In a punch press the resistance on the 


as the punch presses 


punch face increases 
intl the plate, but there is a certain point 
resistance of the 


at which the shearing 





FIG, 2 


PUNCH AND PIECE PUNCHED OUT 
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It is of great 
engineer to 


metal becomes a maximum. 
importance to a designing 
know the amount of maximum shearing 
resistance on the punch as well as the 
point where the force acts. As a prelim- 
inary investigation of the problem, the fol- 
lowing tests were made on _ mild-steel 
plates: 

The punch used in the test is shown in 
Fig. 1. It has a slight taper to relieve 
the friction when in contact with the in- 
side of a hole being punched. The diam- 
eter of punch was calculated by Unwin’s 


formula, 


g 
5 
n 
J } 
f : , 
oO 
FIG. 3. STRESS-STRAIN AGRAM |} 
N HIN¢ STEE 
l 12 Wé 
where d diameter of punch in inches, 
and f the thickness of the plate in 
inches The tests were carried out in a 


Buckton testing machine, and the 


50-ton 


load was applied gradually by hand power 


Stress-strain curves were traced by the 


autographic apparatus of the machin 


lig. 2 shows a shape of ch 


ip punched 
On examining the surface of the chip, we 


notice a wave-like line around the cir- 


cumference of the upper portion. This is 


lue to the action of flow of metal and 


Iso, partly to a shearing component of 








39! 


Fig. 3 is a diagram actually taken from 


5 


the machine. In the figure, O X, O Y, rep- 
resent, respectively, the shearing stress and 
the depth of impression in the plate. From 
O to a the load 


creased almost proportionately, but at a 


and the resistance in 
the punch suddenly went down into the 
plate. At tf 
ually until it balanced with the resistance 


the load was relieved grad- 


at C and again increasing the load from C 
punch presses into the plate as 
to f, the 


to d the 


before By reducing the load e 


7 - AN 





MA j 
\ 
, | 
| 
' 
i r 
. 
| ‘ BETWEEN SHEARI 
I H KNESS 
achine is balanced Finally, the load is 
ipphied frot to h, and the plate punched 
through its entire thickness 
is wort vhile to notice that the dia 
\ wo lines through C and 
Perhaps this is due to the elasticity of 
the metal compressed; that is to say, when 
the load is reduced the metal recovers its 


When the load 


is applied again the punch will press the 


hape in a small amount 


1 j " " 





compression before the plate begins to be ip to the depth along Cd or fg, as 
punched shown in the diagram 
l 3 j 5 6 S 9 
3 2 Ey ez 2 u 
v _— y. > == Ss = 3 ~_ 2 ~~4 
= Date pec cs qS z sm . = z= LH & 
> Dm =~ w= sES === =— ~=s 
‘ =~ es lee : es — 2 |g25 * 
= - 4 . =" 7 n= 
l June 19, 1908 2 0.734 16,590 23,295 
2 ry 0.734 38,890 17,760 8.325 
3 | # 0.734 31,700 12,700 2,200 
4 : 0.734 10,350 1,320 9,835 
5 : 0.734 10,350 175 3,900 
6 June 11, 1908 4 0.848 70,340 5,170 
7 4 0.848 i 17,600 25,980 36,790 
S ; 0.848 29590 10.710 °0O.150 
9 s 0.848 ; 29 590 14,795 52.830 
10 July 16, 1908 : 0.948 p 91,730 15,865 
11 °] 0.948 , 84.900 58,020 71,460 
12 2 0.948 és 81,980 56,090 69,030 
13 °] 0.948 as 78,060 52.060 65,060 
14 2 0.948 rhs 71,550 44.690 58,120 
15 3 0.948 as 66,770 41,350 94,060 
16 : 0.948 ay 33,440 11,020 22,230 
17 ry 0.948 + 33,440 16,720 419,420 
TABLE 1 LOG OF PUNCHING TESTS OF MILD STEEL TO DETERMINE 


SHEARING 


RESISTANCI 





1 


t] 
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Table 1 shows the results of the tests. 
Table 4 is a diagram of curves showing 
e relation between the shearing resist- 
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shearing stress occurs when the punch has 
about the 
total thickness of plate 


gone one-fourth of 


through 


ance 


and 


the 


we 


write the 


Thickness 
of Plate in 


thickness 
results in 


nhgures 


Point Where 


Max 


1mum 


Resistance 


we 


of the plates 


t 


oet* 


Ratio of 


If 


ance 


1 


a 


5 shows the mean shearing resist- 
t successive parts of the plate dur 


ing the punching action. From the dia- 
vram we get 
a Point Where 
rhickness Maximum Ratio of 
of Plate in Resistance 3 
No. of Inches. Occurs. 
Plate ). (k) t 
l 3 0.417 
2 4 0. 562 
3 i 0.350 


No. of Inches Occurs. 
Plate t 
a ‘ 
- 4 1% 
3 3 ; 
RESULTS PLOTTED IN FIG. 4 SHOWN IN 
TABULAR FORM 

















10), 000 
” ny 
4 + \ 
=] 
Xs 60,00 .S \ 
4 \ 
3 ! \ 
™~ 40,000 4 7) 
r \v X \ 
m a \- \ X 
\ \ 
\ \ . 
KLINCIN, J 
0 3 td % "8 5 4% 3 8 
Thickuess of Plate in luches 
FIG. 5. RELATION BETWEEN MAIN SHEARING 
RESISTANCE AND PLATE THICKNESS 
The above shows that the maximum 


RESULTS PLOTTED IN FIG. 5 SHOWN IN 
TABULAR FORM. 





the 


Y 
& 
a 
”n 
Tou 
a 
oO Stre x 
FIG. O STRESS-STRAIN DIAGRAM FOR RAPID 


PUNCHING 


The maximum mean resistance acts on 


punch face when it has proceeded 





March ITI, 


1909. 


through about of the total thickness 


of the plate. 
The tests were repeated by punching a 


0.4 


plate at a high speed, and in this case the 
shearing stress reaches its maximum just 
before the metal punched. This is shown 
in Fig. 6 


Ti 





350-Horsepower Silent Chain 
Drive 


By C. M. HAMERSLY* 


The Link.Belt Company has recently 
constructed at its Philadelphia plant three 
large silent-chain drives which are to 
transmit power for a wire-drawing bench 
at the plant of a large steel company. 

Each drive is to transmit 350 horse- 
power at 10-foot centers, and, as shown in 
Fig, 1, consists of a wide-faced pinion con- 
nected to two large flanged wheels by two 
strands of 2-inch pitch Renold silent chain, 
each strand having a width of 12 inches. 
The pinions are to be mounted on the 
armature shafts of motors making 300 
revolutions per minute, giving a driven 
speed of the gears of 65 revolutions per 
minute. These pinions were made from 


forged steel, and are about 16% inches in 


diameter, have 26 teeth, with a face of 
27 inches, and with a hub one side 2 
*Shop engineer, Link Belt Company. 




















FIG. I 350-HORSEPOWER SILENT CHAIN 


DRIVE 
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inches wide by 145% inches diameter. The 
bore is 10 inches, the total width through 
the bore 29 inches, the weight 850 pounds 
each. 

The two 
mounted side by side. 


wheels for each drive are 
[hese wheels are 
inches 


made of cast iron, are about 76! 
in diameter, have 120 teeth, with a face 
of 13% inches, and each weighs 4200 
pounds. Each wheel is provided with 
steel flanges and a special hub arranged 
spring-compensating device, as 
Shown in Fig. 2. The object of this 


with a 


device is to provide an equalizing factor 
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Pulley Crowning on Engine 
Lathes 


By E. W. Harris 

In many shops where pulleys are turned 
in large quantities, the slow and laborious 
methods of crowning by hand are doubt- 
less a great source of annoyance and per- 
plexity, and any manufacturer who re- 
serves certain of his lathes for pulley 
turning would be quickly alive to their 


evhanced value had they the additional 











CROWNING PULLEYS (¢ 


between the power shaft and the teeth of 
the wheel, so that any unevenness in the 
rotation of the power element and conse- 
quent shock will be absorbed by this de- 
vice, permitting the power to be trans- 
mitted more evenly. Also if the device to 
which power is applied operates unevenly, 
then the equalizing device will absorb this 
shock and prevent it from being carried 
to the driving mechanism. 

By absorbing shock this device also in- 
creases the life of the drive by preventing 
undue vibration which in time might tend 
to unduly wear the chain and the teeth of 
the wheels 








IN 


THE ENGINE LATHE 
power of crowning automatically. The 
line cut shows a fixture which surmounted 
the difficulty in one shop; it is especially 
adapted for the English engine lathe, and 
necessitated but very little alteration of 
the lathe to accommodate it. 

Fig. 1 shows a portion of a lathe bed 
with carriage and automatic cross feed, 
the hand slide and tool post being omit- 
ted. The fixture consists of the wheels 
A and B, links C and D, E the cast-iron 
bracket carrving B, and the lock nut F. 
The gear wheel 4A is bored a working 
fit for the shaft, which operates the car- 
riage traverse; the lock nut, which is 











FIG. 2. 





GEAR HUB WITH SPRING COMPENSATING DEVICE 


usually of ample length, being thinned 
down to allow the wheel to be placed be- 
tween it and the traverse pinion and so 
becoming locked with it when the nut is 
fastened This wheel engages with 

on the lathe 

» the underside 


d 


wheel B, which is located 
a small bracket I 


of the saddle. B acts as a disk crank a) 


fixed t 


moves the cross-feed screw of the con 
pound rest to and fro by the links 
and D The link D is adapted to k 
upon the cross-feed screw when at a1 
position, the handle which operates tl 
screw being cored off and threaded 
receive a nut, as shown in Fig. 2, the nut 
locking the link and handle into a fri 
tion drive. A slot is cut in B, which al- 
lows the link C to be adjusted to or 
from the center for the purpose of short 
ening or lengthening the movement of 
the cross-feed screw when in operation; 
this results in a lesser or greater curva- 
ture of crown as desired 

The respective ratios of A and B are 
so arranged that with one revolution of 
B the saddle limit of 3 
inches, covering the widest pulley it is re- 


travels the 


quired to crown, and to insure the crown 
lying radially over the face of the pulley 
the wheel B is set as indicated, and the 
uppermost tooth marked with a zero line, 
which coincides with a similar line upon 
the carriage; the wheel starting from this 
line and completing one revolution causes 
a saddle traverse of 3 inches 

For any pulley narrower than this the 
wheel B must perform only part of a 
revolution; for instance, in this case the 
third tooth on either side of the zero line 
is marked 2% inches, the sixth 2 inches, 
and so on; it is only necessary to set the 
cutting tool in position, say, for turning 
a pulley of a 2%-inch face, move the 
wheel until the left-hand tooth marked 
inches coincides with zero, fasten up 
nut /* and the nut of saddle traverse; 


start up and revolve to the other 2%-inch 


tooth and a satisfactorily crowned pulley 
is the result 

In lathes having the cross-feed handles 
of the loose square-hole type a separate 
cone piece can be machined and fixed 
shrinking, keying other means upon 


the screw shanl 


st beyond the squared 
end 
Leicester, England E. W. H 
[In the United States shops turning 
it pullevs i large quantities 
special pulley lathes, both cheaper 
doing the work or 


engine lath E. W. H. has not take 


care of the irregularities liable to result 
from (turning the cross-feed screw first 
in one direction and then back again) t 


motion in nut and cross-feed screw 


bearing | D ] 





The French mints are about to coin for 
the first time 25- and 10-centime pieces 
(fractional currency) made of aluminum 
to take the place of the old copper coins, 
which are to be withdrawn from currency. 
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Two Remarkable German Drilling Machines 


Large Automatic, Motor-Driven Machines; One with Five Spindles 
for Boiler Shells, the Other with Six Spindles for Boiler Plates 





SPECIAL 


J. A. Maffei, Munich, Germany, has r« 
cently placed upon the market two drill 
ing machines which are receiving special 
attention in the boiler-making field; first, 
because of the features of the designs and 
second, because of the reductions in cost 
of production that they are accomplishing 
These two machine tools are a boiler-shell 
a boiler-plate drill 


drilling machine and 


ing machine 


BoILER-SHELL DRILLING MACHINI 


shell 


Tut 
The 


boilet drilling machine is il 





thus in a position to be rotated easily for 
all the various settings. The drilling ma- 
chine proper is mounted on ways parallel 
with the length of the shell and can thus 
position to reach any 
for 


be moved in any 


longitudinal or circumferential seam 


which holes are to be drilled 
The most prom-nent advantages of the 
design, as stated by the maker, are: 
\—The coincident drilling of five holes, 
for longitudinal 


and parallel 


radial and circumferential for 


horizontal 
riveting, or 
circumferential riveting. 





CORRESPONDENCE 


F—The automatic traverse of the drilling 
column in a direction parallel with the 
axis of the work 

G—The arrangement of operating levers 
and handles so that the starting, stopping, 
feed-changing and feed-varying of the ma 
chine are under the control of the opera- 
tor without the necessity of his changing 
his position 

Considering details of the construction, 
run in_ bronze 


all high-speed spindles 


bearings. All gears which are under se- 


vere stress are made of steel or gun metal. 





fachint 


ee 








FIG. I GERMAN 


lustrated by three half-tones, Figs. 1, 2 
and 3. It is composed of two principal 
elements, the drilling machine proper and 
the attachment for holding and moving the 
boiler shell. 


consumed in the drilling work on a boiler 


The greater amount of time 


is in moving the work for the various set 
tings, not in the actual time of drilling 
The aim of this machine is to make the 
setting and moving of the boiler as short 
and simple an operation as possible 
Referring to the illustrations, it will be 
seen that the boiler shell is chucked on the 
ends and supported on trunnions. It is 


BOILER-SHELL 


DRILLING MACHINE AT WORK ON 


B—The arrangement of a single drilling 


standard that can be manipulated by a 
single operator 
C—A revolving arrangement of a drilling 


head column, with automatic adjustment 
of the boiler for drilling both longitudinal 
and circumferential seams 

D—A holding attachment for the boiler 
shell, rapid in manipulation and rigid in 
use 

I;—The automatic rotation of the work 
for in any required drilling posi 


Setting 


tion 


A HORIZONTAL SEAM 
The quick-adjusting nuts for the racks of 
the drilling chucks are made of gun metal. 

The feed of the drilling spindle is oper 
ated by means of a gear box which gives 
four changes of feed. There are also pro- 
vided six cutting speeds, three of which 
are derived from the countershaft and the 
other three without the countershaft. 

The work-holding device is composed 
of a large foundation plate or frame, on 
which two adjustable and movable 
pedestals or supports resembling lathe tail- 
stocks provided with chucks or holders. 
Each chuck is composed of a steel casting 


are 








1 


ie 
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FIG. 2 GERMAN BOILER-SHELL DRILLING MACHINE AT WORK ON A CIRCUMFERENTIAL SEAM 


fitted with a steel spindle and mounted on 
ball bearings to permit of easy rotation. 
Several speeds of rotation for the boiler 


are provided in order to adapt the ma- _ stant 


chine to various boiler 


keep the peripheral velocity nearly con motor 


Ihe drive for 


diameters and yet proper is from a 12-horsepower 


Similarly 





drilling machine 
electric 
work-rotating 











b ihe 














FIG. 3. ANOTHER VIEW 


OF 


THE GERMAN BOILER 


SHELL DRILLING MACHINE WITHOUT WORK 














lectric 


schanism is driven by a 5-horsepower 


motor. 


This type of machine is made in sev- 


eral sizes for boiler diameters up to 2.5 

eters or 8 feet, and 9 meters in length 

or about 29 feet. The makers state that 
ger sizes will be built if required. 
[HE PLATE-DRILLING MACHINE 

[he second drilling machine, or plate 

rilling machine is illustrated by Fig. 4 

It has been designed to drill stay-bolt 

‘les in fire-box plates and rows of holes 

in plates and other members used in the 

mstruction of locomotives, locomotive 

nders, cars, bridges and the like. Its 

principal advantage is claimed to lie in 


After the 
the 


the work 


located in 


arrangement of 


rk has once been ma 


ne, it is not moved during the drilling 


peration. One plate or several duplicate 


plates can be drilled at a time and thus the 


mbersome handling, moving and ad 
sting of heavy pieces of work is done 
vay with and, as in the case of the boiler 
ell drilling machine, such operations 
ften require more time than is consumed 

the actual operation of drilling 

The entire machine can be moved longi 
linally by automatic mechanism. On 
d runs on a track in the floor, the other 


ivy girder at 
rolls 


1 is supported ona he 


d to the wall. The supporting 
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for both ends are provided with ball bear 
ings to reduce friction. 

It will be noted that the frames and legs 
are riveted and bolted structural-steel 
shapes and plates. 

The revolving drilling head is carried 
on ball bearings and is self-acting as re 
gards its traverse in both directions. All 
of the controlling levers and handles can 
be reached by the operator from a single 
position. The six spindles are balanced 
and are adiustable either individually or 
collectively. The lever for disengaging the 
feed operates on all six spindles simulta- 
For these spindles there are six 
three 


neously. 


cutting speeds, three with and 


without back gears. 
the 
12 horsepower capacity 


The drive of machine is from an 
electric motor of 

The machine shown in the illustration 
can operate on plates up to 7000 milli 
meters in length by 3700 millimeters in 
width or about 280 inches by 148 inches 
[hat is to say, the spindles can operate at 
any point over a working surface of about 


275 square feet. 


The Largest Column in the World 


largest 


the 


account of the 


taken 


following 
the 


The 


column in from 


world is 
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Boston Mechanic published in 1835. It 
was erected by Nicholas, Emperor of 


Russia, to the memory of his brother, the 
late Emperor Alexander : 

The shaft was placed on its pedestal on 
St. Alexander Nefsky’s day (August 30, 
old style, 1832,) in presence of the im- 
perial family, nobility, citizens and strang- 
The day was remarkably fine, and 
an almost count- 


ers 
concourse 
assembled to witness the 


all immense 
less multitude 
operation, in the large square in front of 
the Hermitage, or winter palace of the 
Emperor 


monument is of 


granite, or 
rather sienite. The pedestal, which is 
square, is forty high; the shaft is 
round and in one piece, and is eighty-five 
feet high, and twelve feet in diameter at 


| he red 


teet 


It weighs six hundred tons and 
statue, repre 


the top 
supports a colossal bronze 
senting an angel holding_a cross. 

The statue, with its pedestal, including 
the capital of the column, is thirty-five 
feet high; and the hight of the monument, 
from the ground to the top of the statue, 
The 


and 


is one hundred and sixty-five feet 
from Finland, 
Petersburg in a ship 


was. brought 
St. 


stone 


transported to 


built for the purpose, towed by a steam- 
boat 

The inclined plane on which the shaft 
was rolled from the river Neva to its 














GERMAN PLATE-DRILLING MACHINE 


FIG. 4. 
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present site, contained a forest of wood, 
in that where it is so 
cheap, a million of 
dollars The 


safely placed on 


and cost country, 


roubles, of 200,000 


column was raised and 


its pedestal by means of 
manned by veterans, 


with 


sixty capstans, 2500 
had 


most glorious campaigns 


who served Alexander in his 


Each of them 
wore badges of honor. 

Che preparations for the stupendous un 
dertaking were so complete that not the 
slightest accident occurred; and during 
the operation of raising the shaft, not a 
whisper or a word was heard throughout 
the vast multitude who witnessed it; the 
most profound silence prevailed and one 
describing his own sen 


of our friends, 


sations, savs he “felt as if it was criminal 


to draw a breath.” 


A Milling Machine with Universal 
Spindle* 

A new model of 

been developed recently by P. Huré et Cie, 

Fran It is 


a milling machine has 


provided with a 











FIG I. UNIVERSAL 
DOUBLE 


SPINDLE HEAD WITH 


JOINTS 


single-pulley constant-speed drive and sev 
other The 
prominent feature is a spindle head ar- 


eral modern devices most 


joints, which render 
the cutter spindl 


ranged with double 


it universal; that is, 
can assume any desired position, either 


vertical, horizontal or inclined. 
THE UNIVERSAL SPINDLE HEAD 

This head is composed of two members, 
pivoted the one upon the other, both to- 
gether carried on a bearing on the ma 
chine pillar. These two joints are cir- 
cular in shape and are located the one in 
a vertical plane (see reference letter A 
of Fig. 1), the other in a plane inclined 
at an angle of 45 degrees with the first 
and indicated by B in Fig. 1. A train of 
bevel gears drives the cutter spindle C 
from the machine spindle A in whatever 
position the parts of the head may be 


placed. From this fact the cutter spindle 


*Condensed translation from La Machine 


Voderne 
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can be revolved and inclined in all po 


sitions and perform all possible opera 


tions of milling lo move the head from 
Is necessary to 


both, 


one position to the next, it 
turn either one joint, the other, or 
as the relative positions requir« 

The principal and most interesting po 
sitions are represented by the illustrations 
Figs. 2 to 7, inclusive 


NORMAL HorizZONTAL POSITION 


This position is illustrated by Figs. 1 
and 2. As in many horizontal milling ma 
chines, the cutter arbor is supported by 
arm from thi 


center, carried by a vertical 


knee. This arrangement permits of heavy 
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in this distance between the 


table, 


position the 


vertical spindle and the and the 


character of cuts which can be taken, are 
the same as in an ordinary vertical mill- 
ing machine of a corresponding size 

neral all of the remain in a 


In ge parts 


vertical plane; however, the spindle can be 
inclined either to the left or to the right, 
as shown in Fig. 5 

It is also possible to swing the spindle 
into a horizontal position parallel with the 
This po- 


leneth of the table (see Fig. 6) 


sition is of particular interest for it per 
machine for 


mits the utilization of the 


boring, employing the automatic feed of 


the table in either direction as desired. 

















| 

| 

| 

| 

] 

FIG. 2. ASSEMBLED MILLING MACHIN! H NIVERSAL HEAD 
cuts without springing the cutter. If it HorIZONTAL OsLigue Position 
is desired to work on very large pieces 
For cutting spirals, in contrast to the 


and the distance, when the table is 
dropped to its lowest position, is insuf 
ficient, it is possible to increase the ca 
pacity of the machine in this direction by 
turning the head around the vertical joint 
A of Fig. 1; the axis of the cutter always 
remains horizontal. In this way the dis 
tance between the cutter and the tablk 
can be increased to 365 millimeters (about 
14% inches) 
VERTICAL PosITION 

spindle 
The design of 


ie h id 1s 


The 


head is shown in Fig. 4 


vertical position of 


the column is such tha 


used 


milling machines, the 


methods with ordinary universal 


table remains fixed 
in direction, and the spindle is swung to 
the side an angular amount, depending 
All of the 
same horizontal plane 


[his position is represented by 


upon the angle of the spiral 
parts remain in the 
Fig. 7 and 
possesses the advantage of permitting the 
cutting of spirals with very acute angles, 
such as would be beyond the limit of the 
setting of the ordinary machine table 

provided for all 


Indexing tables are 


ngles, giving the graduations to .which 
the joints must be set 
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'TER SPINDLE IN A FRONT 


FI¢ 3 cl 
INCLINED POSITION 


INCLINED POSITION 


When 
spindle is inclined in a plane perpendicular 
An end mill may 


cutting a V, for example, the 


to the ways of the table 


be used, cutting both on the end and 
cylindrical face, and at one cut machine 
both surfaces of the V Thus a special 
milling cutter is not required. A table 


indicates the angle which must be used for 
this setting 

Finally the cutter spindle can be placed 
in positions which are absolutely necessary 
in order to perform certain machining 
operations and which cannot be executed 
machines of the ordinary 


upon milling 


type 
SPEED DRIVE 


[THE CONSTANT 


Fifteen different speeds are provided for 
the cutter spindle, controlled from the side 
of the machine by a knob which has five 
different positions, and a lever shown at 
the upper part of the pillar which has 
levers are oper 


three positions These 


ated simultaneously and very rapidly. 


Jeside this feed-changing mechanism 
can be seen a long lever controlling a 
friction clutch, whereby all of the move 








CUTTER SPINDLE IN A VERTICAL 


POSITION 


ments can be either stopped or started, as 
desired. 
FEEDS 
The automatic feeds, longitudinal, trans 
verse and vertical, are independent of the 
number of turns of the cutter. The con- 


trol of the feed is by means of a box of 

















UNIVERSAL SPINDLE ATTACH MENT 


APPLIED TO A PLAIN HORIZONTAI 


MILLING MACHINE 
Norton type, so arranged as, 
and 


gears of the 


to give a powerful smooth drive 
Twelve different feeds are 


from 


provided and a 


change can be made one to another 


by the moving of two levers, shown on 














FIG. 5 CUTTER SPINDLE IN A SIDE-INCLINED 
POSITION 
the side of the machine in Fig. 2 and a 


little below the table. 


Evectric Drive 

[he machine shown is arranged to be 
driven by a constant-speed pulley, but it 
can also be fitted up for electric driving 
\ll that is necessary is to mount a motor 
upon a base plate at the rear of the pillar 
ind connect it directly to the pulley shaft 


APPLICATION OF THE UNIVERSAL SPINDLE 
HEAD TO A PLAIN MILLING MACHINE 


The advantages of the universal head 
constitute the principal characteristics of 
this universal milling machine constructed 
by the firm of P. Huré et Cie. This head 


has, therefore, been adapted to plain 
milling machines of the ordinary type 
Fig. 8 shows such an application. The 


front vertical dovetailed bearing of the 
pillar is extended to the front bearing for 
the overhanging This forms a 
solid support for the universal head. By 


this application a plain milling machine 


arm 


can be used for cutting spirals and for the 


special classes of work which are per 


formed upon universal machines. 























CUTTER SPINDLE IN A HORIZONTAL POSITION FIG. 7 


PARALLEL WITH LENGTH OF TABLE 


CUTTER 


OPLIQUE TO 





HORIZONTAL POSITION 
THE TADLE 


SPINDLE IN A 
THE LENGTH OF 
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The Card Index System of Filing 
Notes and Clippings 


By F. A. HALsey 





renewed interest in the subject of 


| he 
filing systems for clippings from technical 


papers leads me to republish the following 


article from our issue for October 27, 
1808 : 
Manv have wrestled with the probleir 


of filing and indexing clippings from tech 
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nical papers and notes of personal ex- 
perience and with more or less, though 
usually less, satisfaction \ scrap book 
and a note book usually form the starting 
point, and they answer for a time. The 
pasting of a scrap book 1s a nuisance at 
best, but more serious is the fact that as 


‘lip 
the 


the collection grows and individual 


pings lose their places in the mind, 


necessity for indexing arises, and the clip 


pings being inserted in order of ttme, 
articles which belong together are natu 
ally widely separated and eventually will 
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A CARD INDEX 


FOR NOTES 


\ND CLIPPINGS 


3090 


The bulk 
case 


be ft lumes 


scon 


und in different \ 


gets formidable, and the chronic 
article which is printed on both 
the 


In the course 


of the 


sides of sheet 1S a constant nuisance 
of vears much of the matter 
would be re 


the 


becomes commonplace, and 


moved if it could be, but this past< 


forbids, and sooner or later the scrap-book 


scheme, which was adopted as the obvious 


method, is found to be entirely inadequate 
draw- 


The note book has nearly all the 


ap book, 


though smaller in 


degree, because the number of notes 1s 
naturally less than the number of clip 
pings 
I XPANSIBILITY NECESSARY 
Many whi ave advanced beyond thi 


scTraj book stage use the plan ol a series 


of envelops, alphabetically marked and a1 


ranged Others use the bellows file, while 
the portfolio scrap book has found s 

users In tact, my Own frst attempt was 
with the portfolio scrap book, and the 
present plan w adopted when it was 
found inadequate The chief difficulty 


wit } ste! 1 separate por kets or re 
ceptacles is that some of them soon get 
fuil to overflowing, while others are still 


nearly empty, and the full pockets have t 
be divided. If the pockets are attached 
together, as in the bellows file and port 
folio scrap book, this upsets the alphabet 
provided by the maker The old letters 


must be removed and new mes attached, 


repeated whenever a 


pocket eets so full Ss t need dividing 
Phe 


Stanf sti 


ment is thus in a con 


whole arrang: 


ite of transition and a permanent 


alphabet is never reached. When the 4ie 


as a whole is full and a second one be- 
comes necessary, the alphabet, as a whole, 
must be divided and again rewritten, one 
helf being given to each file, or, if this 1s 
not done, and each file has a complete 
alphabet, the two must he searched 
through whenever an article is wanted 


} 


Moreover, when a pocket has been divided 


if becon es necessary TO search through 


needed article 
All these plar s have the furtl] er objection 


pockets tor a 


{ 2 1f y n 
Swi ifte for small clippings, 
bu S fac rf uld take in mag- 
me arth tr pamphlets, 
a le: st ] To t] tand rd 6xoO page, 
without fol \ 1 lipping or series 
f them fol small file is 
wkward it letter-file plan is better 
on this int. but has the bijection of 
being limited pacity 
\ Ss RY SYSTEM 
The anvil llustration shows 
the vertical-filit stem, now so largely 
used for offic spondence, applied to 
this purpose The box shown was, in 
fact, originally inte nded and sold by the 
maker for a letter file, but it is an ideal 


appliance for It is simply 








a large card index without the cards 
Partition cards with the alphabet printed 
on them, as shown in the illustration, go 
with it, and in place of the angle blocks 
at the 


a follower board is used having two sharp 


ends of the usual card-index box, 


and a thumb piece, by whitch 
the points of tl 
the 
bo: rd to be 
the 


the clippings 


ened wire S 
1e wires may be thrust into 
This the 
pressed up against the con 


and held there, so that 


sides of the box. enables 


tents of box, 


soon get pressed flat and 


lose their tendency to open out. 


SIMPLICITY OF THE SYSTEM 


In use, the articles which it is desired 


to preserve are simply clipped out, and, 
folded over a 


to insure uniform size, are 

piece of stiff pasteboard kept in the box 
for that purpose. A letter is written at 
the title of the article to indicate its nlace 


in the index, 
| 


the clipping is dropped into 
ig 


and that is all there is of it Che 


piace, 

index letters on the clippings are neces 
sary to insure their replacement where 
they belong after consultation Many 


articles may be indexed under several 
and unless the index letter is used 
dropped into th 


the 


i, article 1s sure to be 


time in future 


Fitrtinc Notes 


this box I have a 


of stiff double-ruled paper, cut to 


In connection with 
supply 


the size to which the clippings are folded, 
notes which formerly went 


+1 


on which the 


into a note book are written, and then 
dropped into place among the clippings 

the box being thus at once a scrap book 
and a note book. In the case of small 


clippings, which are apt to get down in the 
bottom of the foot of the 
others, so to speak, I paste them on these 


box under 


cards and so make them hold up their 
heads and maintain uniform size among 
the contents of the box. 
SUBDIVISION 
If the matter under a given letter b 


further division 
add 
is divided into 
\a to Al, and 
7, and this pro 


desired 


comes so bulky as to mak: 


desirable, it is easy to subdivision 
cards so that the \ space 
first running from 


\m to A 


carried as 


two, the 
the second from 
cess may be far as 
Another plan of subdivision is to insert 
ubdivision 
r] 


cards’ for special subjects 


us, under B may be a subdivision for 


boilers, under C one for chimneys, under 
E one for 


ously both methods of subdivision may he, 


engines, and so on, and obvi- 


large collection should be, used 


and ma 


tocether \s the collection grows and the 


box gets crowded, it is only necessary to 


provide a new box and transfer half the 


alphabet to it, as in the case shown, the 


plan thus being indefinitely expansible and 


vet always in ship-shape. 


SUMMARY OF ADVANTAGES 


the advantages of this 
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First, the articles on any  siven 
Second, except for 
mentioned, 


method. 
subject are together. 
already 
Third, when, as 35 


the small clippings 
there is no pasting. 
iften the case, an article may be equally 
well indexed under several heads, it may, 
be placed under one and then be cross- 
indexed by cards containing the title of 
the article and the 
where it may be found, and dropped in 
Fourth, ex- 


references to place 
place under the other heads. 
cept for this and the writing of the index 
letter, there is no indexing involved. 
Fifth, the article printed on both sides of 
the sheet offers no difficulty. Sixth, the 
occasional case where an article is printed 
on the back side of another is easily met 
by dropping a card in the division for the 
second article with its title and the in- 
scription, “See back of article on * * * 
indexed division X.” 
netes and kept 
Eighth, articles may be removed and taken 
to the shop if desired and dead matter 


Ninth, 


Seventh. 
together. 


under 


clippings ar 


may be weeded out references 


to articles not clipped may be in- 
dexed on the cards, and references to 
hooks by chapter and page may be in 


oo 


© 
O 


OO QO'0 








‘10:QO Q'0 


\ HANDY 
cexed in the same way; in fact, in addition 
to being a file of notes and clippings the 
a sort of uni- 
Tenth, 
indefinite Elev- 
enth, there is no limit to the degree of 
Twelfth, bulk 
a muni- 


bos is also an index rerum, 
versal knowledge box so to speak. 
subdivision is possible. 
expansion of a collection. 
nd waste reduced to 
mum); in fact, the capacity of such a box 
If any other plan offers 


room are 
is astonishing. 

many advantages I am not aware of it 

As already stated, the size of the box 
sheuld be such as to take in the standard 
One folding of a page of 
and of 


6xg-inch page. 
the AMERICAN MACHINIST 
other papers brings it to this size. 


many 
Un- 
fortunately my own box dates from the 
time when there was no standard size of 


page and it is too small (5x8 inches). A 
ccnvenient length of box is 12 or 14 
inches 

In starting such a collection the plan 
should be such as to involve a minimum 
of labor, or it will not be kept up. This 
condemns any system involving much 
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pasting or indexing. No unnecessary trim- 
ming should be done. A clipping should 
never be notched down to the title below 
the top of the column, nor be notched up to 
the end of an article which does not finish 
a column. Such trimmed articles are more 
easily torn and do not fold as neatly as 
those having all columns left full. The 
mzrgin of a newspaper page should be lett 
or, as on its two sides it usually carries 
the name and date of the paper 
which it came, and this may be useful to 
knew at some future time. 


trom 





A Handy Burring Tool 


By R. BETTERMANN 


The sketch shows a device for the re- 
moval of the bur caused in drilling the 
holes in a brass bushing for a hydraulic- 
controlling valve. In this valve 
there are three groups of holes arranged 
in three rows each, like the group shown 
in the sketch, these holes acting let 


crane 


as inl 
and exhaust ports 
The balanced piston valve with the cup- 








rOooL 


shaped leather packing would be seriously 
cut on the sharp edges of the holes in 
passing them the unless the 
sharp bur were well removed; and if pos 


on inside 
sible a round corner should be produced 
at the edge of each port hole. I accom 
plished this burring and corner-rounding 
operation with the tool shown. A piece 
of %-inch round steel was bent in the 
shape of a crank at the one end with a 
knob for the palm of the hand to rest on 
and so produce a slight-pressure on the 
cutting edge of the flattened end of the 
foot-shaped lower part. This shape per 
mits the ready passing of the tool through 
the opposite hole which acts as a guide 
while the tool is revolving below. The 
teol is rounded off to cause an easy sliding 
action opposite the cutting edge under the 
heel of the tool. The result is indicated 
in the hole A where the inner edge is 
shown properly rounded. This tool has 
been used for more than six years, and 
accomplishes the desired results with little 
exertion upon the part of the operator. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 
& A Hose-pipe Testing Machine A Floating Reamer Holder ot i Sees enere Se see Sees 





boring bars are guided by 


The accompanying half-tone, Fig. 1, and Every mechanic has doubtless experi- bushes, the machine spindle merely driv 
line cut, Fig. 2, show two views of a ma- enced trouble when reaming holes with ing \ny operator knows the difficulty 
chine used in a shop where large quanti the vertical or horizontal drilling machine’ experienced in getting the machine spind] 
ties of hose pipe are annually bought and ving to the spindle not being set exactly exactly in line with the jig bushings, and 
used for high-pressure air service to di oncentric with the hole, the result being the mortification of finding a hole bored 
termine the real difference in value be taper or a barreling hole, and often, . too large with a cutter under size. Witl 
tween different samples of hose submitted specially in the case of long holes through this holder between the spindle and boring 
by manufacturers l, a broken reamet bar the two may be 1/32 inch eccentric 

It was designed to take samples of hos« 

20 inches long: the air pressure applied 


to the hose while the machine is working 
is 90 pounds per square inch, while the 


vertical stroke is 14 inches, and ther 











40 double strokes per minute. The long , ; rs 

vertical connecting rod shown in the hal VV I _ 

tone is coupled to a disk crank running on 

a shaft overhead. It will be seen at Sicedinien te 

that only a good sample of hose will stand B 

up to the rapidly occurring kinking actio1 ‘ 

Fig. 2 shows how this occurs on the 

tom end of the stroke, while naturally on 

the top end of the stroke the kink takes \ FLOATING REAMER HOLDER 

place at another part of the hose. It is 

said that most samples last from I to 25 The line cut shows a floating holder and yet the bar move freely and without 

hours of continuous running under this designed to obviate these risks, and it has spring in thé jig bushings 

action, while cases have been known where answered its purpose well Although the [he mild-steel body A has a shank of 

40 hours of running failed to develop idea is by no means new, its application convenient taper, in this case.No. § Morse. 

weakness. It should be observed that be in this particular way may be of interest It is bored 1/16 inch larger than the head 

sides this severe test the samples are sub- to some of the socket B, threaded to receive the 

jected first to a hydrostatic pressure of \ similar holder has also been in use_ threaded ring C, and slotted to receive the 

600 pounds per square inch for some time in conjunction with jig bor arms of driving ring D. The socket B 
Gloucester. Eng Puitie BeLtltows ing on the horizontal boring machine; is bored No. 5 Morse and flatted nearly its 





whole length on opposite sides to fit easily 
into the tool-steel driving ring D which 
is prepared to receive it. The tools are 


OI 








ee 
Su 
FIG. 2 HOW INE THE KINKED HOSI 


ejected from the socket B by means of 
the usual drift through a slot made in A 
ind B to coincide with each other. Two 
flats are provided on C to enable it to be 


screwed into place and readily adjusted 

















when more or less “play” is required for 


FIG. I. A HOSE TESTING MACHINE the head of the socket B The arms 
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of the driving ring D are made to move 
while its annular 
around. 


freely in the slots in 4 
part has 1/16 inch clearance all 
Che threaded ring C 
sufficiently to keep the driver ring D and 
through it the head of the socket B well 
sufficient 
it to float 
G. HANSFORD 


is generally adjusted 


against the bottom of 4A, space 


only being left to enable 


Loughborough, England 





A Handy Bell: Chuck for the 
Grinder 


lhe bell chuck which is shown in Figs 


found a very valuable 


Nothing new 


1 and 2 has been 


attachment to our grinders 


claimed for it, however 


nor original is 


Wi were 


ope rations 


often m our grinding 


held up 


small machine was 


when the 
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the push-out rod with disk and spring, 
which runs through the spindle of the 
machine, and four holes in the body of 
the chuck to allow dust to be blown out. 
Bushings, straight as well as taper on the 
outside are true, the 
inside of the chuck as well as the adapters 


centered absolutely 


and bushings having been ground in po- 
lhe work finished 
as near perfect 


sition on the machine 


in this chuck comes out 


as possible and the time and material we 


1 


have two months’ use have paid 


The 


in which the adapters and bush 


saved 11 


for the cost of the complete chuck 


manner 


ings are split gives them a very wide 


range of compression and saves consid 


erable time on the roughing-out work on 

the lathe when the hole is ground first 
The holes in the bushing blanks are 

bored and reamed 0.002 under size. When 


the large grinder is busy we grind the 














FIG. I BELL CHUCK ON 


and we had large 


We use large 


doing internal work 


lots of bushings to grind 


quantities of bushings of various sizes, 


eround inside and outside; our limits on 
these bushings, in hole and outside being 


0.0002 inch These were ground inside 


first, put on an arbor and ground outside. 


Very often, however, we could have kept 


uur larger grinder busy on this work if 
we could have ground the outside first, 
but it was found that the three-jaw uni- 
versal chuck was not accurate enough to 
allow this and several makeshift devices 
were tried with very poor success. We, 
therefore, concluded to make something 
which would do either operation first and 
the bell chuck was the result 

Shortl after the chuck with _ its 
adapters and bushings was finished, we 
came across a pamphlet of the Landis 
fool Company with illustrations and 
descriptions of the Nos. I and 1% 1n- 


ternal grinding machines and on the last 
page found an illustration and description 
of their bell chuck. The dimensions vary 
somewhat and a few features were added 
such as 


in our chuck, as shown in Fig. 2, 





THE 


GRINDING MACHINE 
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hole first, but often reverse the order of 
these operations, the variations in the 
rough outside diameters being taken care 
of by the expanding adapters and bush- 
ings. The taper adapters extend about 
¥% inch beyond the face of the chuck in 
their normal state and the large nurled 
nut forces the adapter in the taper bore 
chuck uniformly and 


It was found, however, that 


of the closing it 
positively. 
on ordinary work it was not necessary to 
use this nut, as the grip is quite suf- 
ficient for grinding if the work is pushed 


in place by hand. Altogether we have 
feund the arrangement of great advan- 
tage and since having learned that the 


chuck is on the market, I have wondered 
why it is not in more general use. 

work I had a 
The bushings 


In connection with this 
rather unusual experience. 
mostly of cast iron and are 


found 


we use are 
ordered 300 or more at a time. [I 
that after they were bored and reamed 
we always had to scrap so many, in fact 
sometimes 25 per cent. or even more, that 
| began to look for means to prevent this 
The trouble 


labor and material 


was due to defects in the iron, the hole 


loss of 


when finished being required to be abso- 
lutely without any 


sand 


smooth and sound, 
or blowholes 

\ visit to the foundry and eareful ex- 
amination of showed that the 
best iron for the purpose was used, also 
that taken to 
insure a good, sound casting; yet the re- 
sults were very unsatisfactory. I sug- 
gested to the foundryman that he let me 
make some iron cores and try what that 
would do. I actually believe he thought 
| was crazy and he almost said so, adding 
that he would make some that way if I 
wanted them, but that they would be so 


conditions 


every possible care was 




















FIG. 2. 


BELL-CHUCK PARTS 
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hard that I would. be unable to machine 
them. I told him that I would take care 
of that part of the work andI made the 
iron cores and a lot of 50 bushings were 
cast, with many sarcastic remarks by the 
foundrymen. 

When the castings 
the machine shop, I had them taken to the 
Jones & Lamson machine, and, starting 
the machine at a slow speed until the tool 
was under the scale, it was then 
speeded up to its usual speed and the 
castings bored rough and finished. They 
were next reamed to size. Of course, all 
tools used on these operations were of 


were delivered to 


well 


high-speed steel. 

The results were surprising. Out of the 
50 castings not a single one was scrapped, 
all coming out perfect in the bore and 
there was no appreciable increase in the 
time spent on the These 
bushings were 3 inches outside diameter, 


operations. 


2 inches bore and 3% inches long, finished 
We have since adopted this 
for all 
cored and have obtained 


dimensions. 
method of 
sizes, which are 


casting bushings our 


the same uniform and satisfactory results 


Albany, N. Y. i. Br. 4. 


GEORGE. 





A Laying-out Tool 


\ short time ago, while visiting an 
other shop, I had the opportunity of 
locking through the kit of J. B. Douglas, 
a toolmaker formerly with the Waltham 


Watch Company, and among other inter 


esting devices, was the laying-out tool I 
am about to describe. Unfortunately, | 
did not have my camera with me, so I 


memory for 


the accuracy of the drawing shown here 


will have to depend on my 
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true. These heads are slotted out on the 
back a little wider than the width of 


the scale and are held on by steel plates 


I, doweled and screwed on with flat 
countersunk head screws 

In the slot and on the top edge of the 
scale is a piece of stiff spring bent, as 
shown at F. This spring not only serves 
as a friction stop for the head, but also 
serves as a guard for the end of the set 
screw D, preventing it from injuring the 
scale 

In the front side of the head is a care 
fully ground V-groove. In this groove is 
a punch B, held in place by two springs 
CC, making it possible to move the 
punches up or down 
with the sides of the V 
are hardened their whole length and care 


inch in 


in a line parallel 
These punches 
exactly 3/10 of an 


fully ground 


diameter, the points P being ground ex 
concentric the body of the 


The top of the punch is slightly 


actly with 


punch 
beveled as at A 


To use this tool. one head is locked on 


the scale by means of the set screw D, 


and the other head set approximately the 


WA 
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are then pushed up until the points are 
flush with the bottom M 

If one hole has already been located 
by a center-punch mark, one punch is set 
in this mark and the other punch tapped 
just hard enough to make a visible mark 
Where several holes are to be located at 
different angles from a cOMmon center or 
starting point, a protractor and ground 
steel parallels are used. A steel parallel 


also be placed at the back of the 


may 
tool to steady it when in use. After be 
ing marked the centers are indicated and 
the holes bored out in the usual way 


Decatur, III ETHAN VIALI 





Thread Rolling Dies 


rhe average machinist is not familiar 


thread-rolling di therefore 


f die 


with practice, 


a few points on laying out this class « 


may prove useful. Dies for this purpose 
are made in various shapes and sizes, but 
all threads are rolled between a pal of 
grooved surfaces, one stationary and the 
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\ FIG, 2 
1G, ! 
LAYING OUT THREAD-ROLLING DIES 
Hi 6D F other either reciprocating or revolving past 
=) its partner. I shall consider hers only the 
; 
A) former method, the face of one of these 
cB dies appearing as in fig. 1 It will be 
K seen that the grooves torm an acute angle 
\ Dd \ 
ea | with the sides, and this angle 1s to many 
| F the mystery f thread rolling One 
: method of laying out dies is as follows: 





: 
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A LAYING-OUT TOOL 


designed for 


The tool 


accurately 


was originally 
laying off the dimensions for 
the spacing of drill bushings in jigs of 
kinds Referring to 
drawing, 
Sharpe 


and sizes 


the 


various 
the 
Brown & 
fortieths. The two sliding heads are ex- 
actly alike the 
tool steel, hardened, ground and lapped 


beam 4 is a_ heavy 


scale graduated in 


and bodies are made of 


sliding along, meas 
the 


required distance by 
the 
reading from the same side of both heads 
The tool is then laid flat on a plate and 
obtained by adding 


uring by divisions on scale and 


the exact distance 
3/10 of an inch (the size of one punch) 
to the required distance and measuring 
the the ends of the 


yuinches with a micrometer. The punches 
I 


from outside of 


\fter coppering the face of the die, Fig x 


take a piece of rod the size of the blank, 
which must be the size of the screw de- 
0.8 
sired less pitch - = OF depth of 
thread, square one end and place a mark 
on the blank and the die as at a. Now, 
keeping the rod square with the die, roll 
carefully along, say, four turns, and mark 
the die again at b coincident with mark a 
on the rod. Now lay a line from a or B, 


depending upon whether the thread is to 


be right- or left-hand, square with line ab, 


and measure off a point c equal to four 


times the lead of screw; connect c and a, 


and cut grooves parallel with this line. In 


the hands of a careful workman, this 


method, although crude, gives very good 


results 
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wish to work with the 
follows: Sup- 


If, however, we 
aid of figures, proceed as 
pose we desire to roll 8x32 or 0.16312x32; 
we subtract the depth of the thread, in this 
case 0.0433 inch, and obtain 0.1198 inch for 
of the blank. Find the circumfer- 
0.3763 Now divide 


turn, or 


the size 


ence, which is inch 


lead of 


by this 


thread in one 
0.0831, 


0.0312 
the 
From a 


sum, giving which is 
the 


of tangents we 


tangent of angle desired. 
table 


grees 45 


find this to be 4 de 


minutes This method is the 


same in all cases of single threads. 
DanieEL F. Morrarry 
South Meriden, Conn. 





Simple Jigs for Connecting Rod 
Brasses 


These jigs, while not elaborate nor revo- 
lutionary in character have been found to 
be thoroughly practical and allow for 
rapid and accurate production. It is to 
be noted that the brasses are tongue-and- 


groove lap, as it has been found that 
the lap joint with the aid of a locating 
pin in the connecting-rod brasses and 


the connecting rod proper permits the use 
holes for connecting-rod 
in a two-cycle engine with 
This 


of clearance 
bolts. This, 
closed crank case, is an advantage. 
has always 
of trouble in 


lap joint, however, given us 
a considerable amount get- 
ting the brasses absolutely interchangeable 
present jigs. 
in Fig. I is 


until we designed the 
The fixture illustrated 


the first operation on the connecting-rod 


for 


cap, locating pins A being used to locate 
the rough castings, shown in dotted lines. 
This fixture has a locating tongue on the 
not shown to fit in a 


bottom which is 





\\ 
HO: 
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[-slot on the milling-machine table. A 
gang cutter is used to face off the sur- 
face B 

[he next operation on this piece is 


bolt holes by using drilling 
which is self-ex- 


the 
jig, as shown in Fig. 2, 


drilling 


planatory. 

Che 
Same as 
bolt 
course, 
these 


is the 
Fig. use the 
holes to locate the brass. This, of 
means that the operation of drill- 
bolt holes finished 


illustrated in Fig. 
in that we 


fixture 
I, only 


ing should be 
first, 
shown in Fig. 4. In this jig we locate the 
brass by the locating pins B, the hole for 
the dowel pin being drilled at the same 
time. We might add that the surface 
only on the brasses is machined on a disk 
grinder before being placed on the drill- 
ing jig. To remove a casting from this 
jig all that is necessary is to slack off the 
thumb nuts D and remove the pin E. 

Fig. 5 is used for drilling bolt holes 
and dowel-pin hole in connecting rod, using 
locating pins in the same manner as in 
Fig. 4. The screws F are used as clamp 
screws and have a clearance hole drilled 
in them to clear the drill before harden- 
ing. 

Fig. 6 is used for boring and facing the 


ends. This boring is done on a 21-inch 
Gisholt turret lathe, the angle plate being 
placed against the chuck face, the angle 


plate having a shoulder G, the same diam- 
eter as the hole in the chuck which cen- 
ters it. The two pins H are used to locate 
the brasses, the chuck jaw 7 being used 
for clamping. We have, however, found 
it necessary to make a piece to span the 
top of the brasses as even with the locat- 
ing pins extending up half way in the 
top half of the brass, the chuck jaw had 
After 


a tendency to spring the brasses 








which is done by drilling in the jig, 
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overcoming this the brass was bored with 
the standard boring bar using combined 
fillet and facing tool in another bar and 
setting the stop on the turret to give us 


the right dimension. After boring and 
facing one side the brass was turned 
around on the same fixture and the other 
side faced. 

Fig. 7 is used for drilling the oil hole J. 
The stud K being hardened, acts as a 
guide for the drill. You will note that 
this oil hole is drilled off center. The 
reason for this is that the connecting 
rods are used in marine engines which 


are generally placed on an angle in the 
boat so as to get the propeller well under 
water. This necessitates the oil hole be- 
ing drilled in the forward end of the rod. 

The wrist-pin hole L is bored on the 
milling machine between centers. We 
have found by using a standard 1%-inch 
the one cut through makes a very 
nice finish and cuts to size. The use of 
this mill does away with one operation, 
as it is customary to bore these and ream 


mill, 


them. 


3altimore, Md. F. W. Nucer. 





Quick Japanning Method Wanted 


Will some reader of the AMERICAN Ma- 
CHINIST tell me how to japan or lacquer 
sheet-steel disks of 1 to 1% inches diam- 
eter? 

These have to be lacquered in large 
quantities and a system is wanted such as 
for lacquering brass buttons or screws. 
Would prefer not to bake them if a 
quick-drying lacquer could be had that 
is easy to apply, such as dipping would 
do. 

Preston, 


Eng. W. B. 
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A Thread Milling Fixture 


the illustrations 


facilitate 


The shown in 
herewith was designed to 
cheapen the production of a variety of 
small arbors like that Fig. 1. 
The arbors are made from tool steel and 


fixture 
and 


shown in 
are cut off, centered and formed at the 


the turret lathe 


sometimes % and at 


end to be threaded in 
The diameters 
others % inch; the threaded portion may 
be 34 inch 16 threads, or 9/16 inch 20 
threads, either right- or left-hand. As 
these pieces are hardened for a portion of 
their length (not including the thread), 
and the thread true the 
bearings upon which they run, the thread- 
ing operation is left until the last, or until 
after they’ are ground. 

The fixture is arranged to fit on a plain 
milling-machine platen and, as shown in 
Fig. 2, consists of the base plate A (pro- 
vided with tenon blocks a) upon which is 
mounted the swiveling angle plate B; a 
hub shown in dotted lines at b, is accur- 
ately fitted to a recess bored in the base 
plate A serves as the pivot upon 
which the angle plate swivels. The bind- 
is provided with a parallel por- 


are 


must run with 


and 


ing bolt C 
tion, as shown, which has a double pur- 


pose ; 
tering the cutter arbor, the other that of 


one being to furnish means of cen- 


supporting the stop shown at Fig. 3. The 
angle plate B is bored to receive inter- 
nally threaded sleeves D, and is split and 
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a sleeve as at D. The quills are simple 
iron castings which we anneal before ma 
chining; the thread is cut after the hole 
through them is finished, and fitted with 
the spring collet H. The 
lapped smooth and the quills marked with 


threads are 


the part number of the piece they are 


intended for, together with the angle at 


which the angle plate must be set by means 


1f the graduations shown on the base 
[he stop block, Fig. 3, is capable of ad 
justment both longitudinally and verti 


cally as may be clearly seen. The stop is 
arranged to engage with the shoulder X, 


Fig. 1, by which means the cutter need 


never over- or under-run its course. The 
cutter is one of our own make, 17¢ inches 
diameter by 3/16 inch thick, backed off 


like a gear cutter and ground all over; 
the clearance angle has been carefully con- 
sidered and the necessary correction made 
so as to secure a correct thread angle of 
60 degrees. A great improvement in the 
quality of the work has been obtained by 
using this fixture instead of the lathe, the 
time required for the operation has been 
reduced 75 per cent., and a cheaper class 
of help can do the work 


Rochester, N. Y. L. W. G. Frynr. 





Short (>?) Cuts in Anthmetic 


Some time ago I was beguiled into 


buying one of the so-called “handbooks” 
which are flooding the book stores at the 























provided with a clamping bolt E and a_ present time. I have spent some time 
dowel-pointed screw F, as shown. looking it over and have been especially 
For each separate lead to be cut a_ interested in the work given under the 
threaded quill G is provided, together with above title. Now, I don’t want anyone to 
B \ 
ey /X 
b 
c yf 
= The Work 
B A 
so 
IG, 1 
J 
H 
lc 
/ I, 1 
Bes ee Lx s 
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take this article as an adverse criticism of 


handbooks in general but just a little ob 


jection to this one in particular Such 


books as those of the AMERICAN MACHIN 
ist, Kent, Foster, Trautwine, Carnegie, 
Cambria, etc., are superb and should be 
in every man’s hands, if he is hoping fot 
a better job some day 

This is one of the s/ cuts 

To find the diagonal of a square, know 
ing the length of a side 

Rule: Multiply the side by ten. Take 
away one per cent. of this product and 
divide the remainder by seven 


Example: Side equals 5. 
5X 10=50 
1/100 of 50 


T 


50—!2= 49% 
4942-7 7-07 

It made me think of that problem the 
boys like to spring on you. “Think of a 
number. Do a whole lot of things, sub- 
tract the number you first thought of and 
your answer is ten.” 

It is well known, of that the 
side of a square multiplied by the square 
(1.474) will give the length of 
Now, that is all this short 


course, 


root oft 2 


the diagonal 


cut amounts to, as we shall see if we let 
the side be a 
10 Xa 10x; I per cent. of 1ox 1/10x 


and subtracting this from our 10% we have 


9.01% which divided by 7 gives us J.41* or 


the square root of two times the side 
Another 


tion of the 


short cut is simply an adapta- 
trigonometric formula: 

Area of a triangle = the square root of 
the expression S (S—a) (S—b) (S—ce), 
where a, b and ¢c are the sides of a triangle 
and § 4 (a+6b+ Cc). 

The rule, as given, is: 

(1) Find one-half the sum of the three 
sides 

(2) Subtract each side separately from 
their half sum 

(3) Multiply these three remainders to- 
gether and multiply their product by the 
half sum itself 

(4) The square ri 
tained is the area of the triangl 


ot of the produ t ob 


Exampl Given a triangle wl sides 
are respectively 3, 5 and 6 

Find the area 

(1 3 Ss 6 14 14 7 the 
half sum 

(2) 7 S. ~ 2,7 ( I 

(3) 4 2 I 8 8 7 sf 

(4) Th quare root of 5 7.403 = 
the area. This rule is good f a triangle 
of any shap id often es in handy 
ound the shop 

There are many of the so-callefl short 
uts like the first example mixed in with 
a few really valuable methods. It is in- 


teresting to note that the person who per- 
petrated this book is the president of a 
college in the author of 
many books, eight of them being listed on 


Boston and is 


the title page of this one 
Salem, Mass |e 2 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Increasing Production by the 
Premium System 


I was much interested in the article at 


page 174, by T. A. Sperry relative to th 


premium 


system, and having had a 


experience under the systein 


badly managed or applied, the 


Il may point out some of the dangers 


] 


ot any but the most careful application 


[he shop | was fortunate enough (?) to 


ve had the experience of working in 
during the inauguration of the premium 

tem has, | believe, been held up as 

del more than once by the press 

Che following is as nearly exact an 

unt otf what happened to me during 


several months which | worked in that 


p as I can at present remember 
I was running a good-sized boring mill 
d quite frequently ran out of castings: 
the occasions | would go from one 
forem to another asking for somethin 
do until such time as more casting 
iterialized for my machine. On one of 
these occasions | was given several hun 
red forgings to center and rough turn ina 
he \t the same time I was give \ 
large printed form with certain blank 


ices filled in by hand; this turned out t 
be a premium card, and [I soon discovered 
similar ¥elating 


was to finish 


that another man had one 
job. His 


pieces 


sam work 


\t first I mis-read the card, and uncdk 
stood that | 
. therefore 
the 
completed that 
urs | 


were 


had nine hours to center tl 
I started with great speed 


time, and succeeded so well 


step in about 4! 


discovered that. the 


the 


then nin 


ilone 
My 


SOIC 


not for centering 


and turning both 


that 


when | 


hut for centering 
first thought 


but 


was there must be 


istake, was assured that this 


was not the case and the utter absurdity 


f the thing dawned upon me, | regret to 


1 


iv that I swore to the hest. o1 


my ability However, I soon got sane 
igain and decided to finish 
quickly as I could and 
card was out 
lathe | had 
and in order to 
off 
pounding the 


the 


up the job 


discover just how 
tar the 


The 


affair 


old 


required 


access TO Was an 
take the 
with one cut | 
belt 


nine 


umount had to keep 
and be 


were up | 


with one hand, 


fore hours was 
drenched with sweat from this hand labor 


Then to cap 
smile at 


my troubles, which I can 


now, but which appeared very 


real to 
told me that 


me that day, someone came and 


the superintendent and head 


PAY 


little 
when it was 


telling of 


foreman had been laughing at “that fool 
beat the Nothing 


was needed to calm my nerves and 


trying to time card.” 
further 
I settled down to make the remainder of 
that job cost the shop as much as I could, 


and | probably succeeded, although | have 


never since experienced any great satis 
faction over such puerile revenge 

[he man who had the second part of 
that job to do was a German and his card 
was as absurd as mine had been, but he 
took things stolidly and finished about 50 
hours behind time 

\fter that I went back to the boring 
mill and the cards began to come thick 
ind fast and by comparing them I soon 
saw that the method of computing the 
time was, to say the least, at fault, if in- 


] 


deed any method was used Su 








FOR THESE 


ALSO 


pulley to the mercies of a 26- or 28-inch 
lathe 
Ottawa, Can. 


N. E. Rouen. 





The Spanish Windlass 


lhe origin of the term “Spanish Wind- 
is somewhat obscure, and as far as 
able to not 
Spanish, and it is not a windlass, but of 


lace” 


| have been ascertain it is 


its utility as an improvised tackle there is 
not the slightest doubt. Among sea-going 
engineers it is a great favorite, as most of 
the machinery, etc., under their control is 
put together with a view to economizing 
space and is consequently not amenable to 
shop methods. 

The accompanying tine cuts show how 





expressive slang) “hbughouse oddities” as it is applied at A for bringing two pipes 
he following we easily discovered by together for jointing and at B for raising 
<eeping record of the s and time al one end of a length of shafting to bring 
JS : 
A 
\ 
VA ~ | 
‘ | im Va i 
: | 
—~ | 
~\ |] 
HI SPANISH WINDLASS 
lowed One 6-foot pulley 12-inch face, it into line for coupling up. It will be 
bore, turn, and face both sides of hub scen that it does the duty of a turn 
ime s hours buckle, screw, pulley blocks, or crowbar. 


“One 6-foot sprocket wheel, bore and 


face both sides of hub—time 5 hours.” 

It will be at once apparent to the initi- 
ated that | 
the 


get the sec 


never made my fortune doing 


first job, while with any luck I could 
nd through in 2 to 2% hours, 
ilthough | never discovered the advantage 
of beating the card so far as en 


my pay 


velop was concerned. It was always the 


same except when | happened to come in 
30! seconds past seven and get docked 
one-fourth hour 


[ found out that the expert who made 
out the cards was a young correspondence 


school M. E. (no reflection is intended 


upon the institution) and it would be in 
teresting to dise ver how some of his 
“time” deductions were arrived at; how- 


ever, his mistakes were more strikingly 


apparent when he made out the tags for 


different castings, consigning a 30-inch 


I he 
exerted in 
plied to the 
limited only by 
itself I 
and for as many different purposes, and | 
of the simplest 
Many 
a time when working in cramped or other- 


rather the length of pull 
the 


tray el, or 


proportion to power ap- 
is enormous, being 
the 


have used it hundreds of times, 


“tommy” 


the strength of rope 


alwavs regard it on 


as 


and most useful emergency tackles. 


wise inconvenient places such as the bilges 
of a ship, where it was not possible to 
use pinch-bar or pulleys, I have easily got 
over a difficulty by using a Spanish wind- 
on it, and frequently when | have 


lass 
been sent out into the country to overhaul 
engines, etc., | have been able to save con- 
siderable time by its use, particularly in 
some out-of-the-way places where the only 


available tools were a coal hammer and 
monkey wrench with a loose jaw 
London, England >. J.B 
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Accurate Planing to Avoid 
Unnecessary Scraping 


| was interested in the remarks of L. 
F. C. George, at page 683, and would like 
to suggest that he favor us with one or 
two line sketches, showing his method of 
holding down the erratic lathe beds men- 
We 


whether 


tioned, also a cross-section of the bed. 
are told that it does not matter 
a machine be 2 or 20 years old, so long as 
it is best for the particular work it has 
to perform. This argument is very well, 
provided always that the machine be kept 
in such condition as to perform its work 
within reasonable limits of precision. I 
am inclined to think, from his remarks, 
that Mr. George is crediting the lathe beds 
with much that belongs to the machine. 
It is quite true that unaccountable differ 
ences appear in different castings, though 
set up and planed in precisely the same 
manner, and it is generally found, with 
this work that if, after 
out, they are 


class of “rough 


ing” “seasoned” before fin 
ishing, more consistent results will be ob 
tained. 


’ 
_— 
A } Xx 
Casting 
i} + 
Bed vs © Bed 
x t tt Y 
MEASUREMENTS DESIRED TO SHOW SPRING 


Mr. George tells us that the lathe beds 
invariably show 1/32 inch hollow, unless 
pulled down at the ends. To my mind, 


this points the error in the machine, not 


the casting—the invariable result proving 
thing to be happening 
the 
0.125 inch or 0.003 inch. 

T he Cc 


between the 


precisely the sam 


at each cut,’ whether cut be one of 


we vuld be 
taken 


mparison referred to 
center and either end, 
from the highest point in center to lowest 
point on ends Refer 
ring to sketch, AA are the end 

sions, and B the three 


taken from points named to points in a 


along casting top 
dimen 
center, all being 
horizontal plane, parallel to that in which 


the lower extreme ends of bed li These 


must be taken quite independent of ma 
chine bed This will give some clue to 
the source of trouble 

\nother somewhat remarkable featur: 
of this “springing” is that, whether it be 


machine, its course is upward at 
to be cut 
Surely a more rea 


work or 
the center, causing more metal 
away at that point 
sonable assumption would be that the ends 
are sprung down in bolting, and then 
when released spring back to their former 


position. thus throwing the center hollow, 


in which case it would be necessary to 
pack the ends up—not pull them down 


to allow for this, or better still, to support 


the center in such manner as to avoid any 


chance of springing 


I fail to see that the m« re fact of tl 


castings being “fresh” would answer for 


so consistently great an error as 


\ large number of minute errors are the 
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undoubted result of the necessary working 


clearance between numerous’ working 


parts of the machine, but these are inevit 


able to a greater or lesser extent on all 


machines. These errors are controllable, 
however, and may be kept within such 
as to be practically unappre 
But, on 


close limits 
ciable at the tool-cutting edge. 
the other hand, if undue wear is tolerated, 
then accuracy is out of the 
While fully admitting the seemingly unac 
countable and frequently remarkatle con- 


question 


tortions met with in planer work, there is 
little doubt, providing the machine itself 
is right, these are—to an extent depending 
on the operator-——aggravated or eliminated 
by the manner of setting and fixing. If it 
to accurately determine 
every the 
there is little doubt so slight error would 


were possible 


deviation in finished surface, 


be found at every point where the resist 


ance offered to the cutting tool varied 


Coventry, Eng H. PEARMAN 





Solution for a Problem in Levers 


“Problem in Levers” 
that 


In working out the 


at page 228, I find my result does 


not exactly agree with that of your con 
tributor, and herewith present my method 


desire d 


intities 


{ determining the qu 





— - — = 
dome un Ma Ni 
\GRAM ILLUSTRATING A PROBLEM IN 
LEVI 
Referring to the accompanying figure 


(which is intentionally distorted som« 


from scale to show the small angles 


link BA 


what 


more clearly), the is continued, 


DR and K N are drawn perpendicular t 
BA and KL is drawn parallel to BA 
[he necessary dimensions are shown nt 


inches 
To get the required angle C D E, whicl 


I have represented by x, we note that 
angles CDE, ABK and RD K are each 
qual to a 
RN K 1 KD sin.a So sin. a 
BN BK 1 34.75 « ’ 
BR R } \ 
which, substit Gg 
4 5 SO ri 
22 | 
Solving we hav 8 deg 27 min 
( 1O | 1 Is ‘ ] sked 
. 
The leneth of tl] ] 1{C is found as 


40, 

AC=DR, DR=BD—BR., 
BD=BK+KD, 

iC=BK+KD—BR=e 


34.75)2 + (80)? — (22.5)3, 


‘ nd 


iC=ag=7 & 
With the 


the arm DC is to 


new arrangement desired, if 


retain its former 
length, the point D will have to remain at 
from the 


the same distance, 10% inches 


line GF, \ssuming then that the new 
position of J) is 8 inches horizontally to 
the left, and calculating « and AC by 
the same method, with the distance K D 


} 


changed to 72, I find them to 


angle CDE ) minutes 4 


degrees 25 


seconds, and length of link A C = 6 teet 
43% inches 
Notre Dame, Ind W. L. Benitz 





A Controller for a Hydraulic 


Accumulator 

[1 1 pave 145 al le on t 

above wpiect | have id 1 expe 

ce with lary vdraul tem at t 

vorks of e Bettend \xle Company 

1) nport, lowa, and tl inade 1 

1 devi vhich throttled ¢] team p 
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me disadvantages, but is \ simp 
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inner wn in the lin it You will 
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A Court of Patent Appeals 


the 
particular 


For some years past country at 


large and inventors in have 
been facing the serious difficulty of nine 
possible courts of patent appeal, with a 
possibly similar number of diverse opin- 
ions. To the end of overcoming this it is 


now proposed to establish a United States 


f Patent Appeals to be a court of 
all appeals in patent cases. 


Court 
last 

From the vear 1793 down to and includ- 
ing the 1891 the Court of Claims 
passed on these matters, but by the latter 


resort on 
year 
date the growth of the country had been 


so great and the introduction of patent 
appeals so large that it was found to be 


impossible to dispose of these cases, the 
terms of which were of limited duration, 
which were running out while the cases 


were standing undecided upon the docket 
of the court. This condition was so mani 
festly unjust, both to the owners of the pat- 
ents and to the people, that relief became 
necessary in some direction. This led to 
the creation of the United States Court 
of Appeals, with the right of a final ap- 
peal to the United States Supreme Court 
if the latter thought the case worthy of 
review. This has not been found entirely 
satisfactory, due in large part to the diver- 
Many 


has 


sity of opinions that have occurred. 


cases have arisen in which a patent 


been sustained in one court of appeals 
and has been vacated in another, and while 
there are cases in which the Supreme 
Court may and does reconcile these differ 
ences, yet there have been many in which 
it has not worked that way. 

The solution of all this vexed problem 


seems to be in the establishment of a court 


of last resort to deal entirely with these 


matters. It is believed that this plan, if 
carried into execution will have the result 
f unifying the patent laws of the United 
f reviving the good results which 
the disposition of all patent 


states, 
owed from 
cases by the Supreme Court, so long as 
heard and 
of creating a single tribunal 


court determined all pat 


ent Cases, ind 
hands the law of the 


in whose patent 


United States may grow and develop, as 


necessities of the future may demand, 


into a great, consistent, harmonious, wise 
and satisfactory body of rules which will 
be of equal value to the inventor and the 
public 


From either one of two standpoints 


that of the inventor who is interested in 
having his rights quickly determined and 
entitled to 


control his invention he shall know it as 


adjudicated, so that if he is 
ssible, as well as from the stand 
public, the 
is entitled to know it in 
that 
may be relieved of the restraints imposed 
this bill would 


soon asp 


point of the for if patent is 
invalid the 


the shortest 


public 


possible time. so they 


upon them by the patent 

appear to be the solution of the problem 
It is of the highest importance to the 

ne ople oT the United State S that thev 





March II, 


1909. 


should know, as soon as possible, exactly 
what the meaning of a patent is, whether 
it is a good one or not, and what does and 
it. A United 


when 


does infringe 
States Court of Patent 
established, would simplify and settle: the 
law so as to greatly reduce the number of 


what not 


Appeals, 


void patents issued. 
The court, as the bill now 
consist of five judges—a chief justice to 


stands, is to 


be appointed by the President, and four 
other judges to be appointed by the chief 
justice of the Supreme Court, for terms of 
six years each, with the power of reap 


pointment. It is perfectly evident that 
such a system will gather in a_ single 
court men of the highest capacity and ex 


perience, as they must already be judges 
before they are eligible for appointment 
to this office; and it would be natural to 
infer that this measure would result in the 
building up of a consistent system of pat- 
ent law which would be a bulwark of the 
industries of the United States 

The plan is not a hastily formulated one, 
but it has been devised by a committee of 
Bar Association, by which 


the American 
7 


it is heartily indorsed. It has already 


been indorsed by the Bar Association of 
the City of New York, the Washington 
Association, Chicago Patent 
Association of 


Patent Law 
Bar Association, the Bar 
the State of Oregon, Bar 
the State of Colorado, Bar Association of 
the City of Denver, and the Bar Associa 
tion of the City of Los Angeles, California 

Many of the just complaints which are 


Association of 


constantly being made regarding our pat- 
ent laws would be answered by this meas 


ure, the effect of which would be far- 
reaching and beyond anything that the 
layman would at first sight suppose. Pres 


ent conditions are well nigh intolerable 


and their solution would to a large ex- 
the institution of this court 


tent follow 





The Machine Tool Builders and 
the Tariff 


National 
Builders 
the following 


At a meeting of the 
\ssociation of Machine Tool 
held in this city March 1, 
resolutions were passed: 

Resolved, that it is the 
convention that we favor the creation of 


special 


sense of this 
a permanent tariff commission for the fol- 
lowing purposes: 
First—The collecting 
thorough and unprejudiced study of tariff 


and intelligent, 


facts. 

Second—The preservation and promo- 
tion of our home market and the develop- 
ment and enlargement of our foreign 
trade 

rhird—The accomplishment of this by 


reciprocal trade agreements, based on 

maximum and minimum schedules. 
Fourth—The adjustment of the tariff 

schedules so that they shall affect all in- 


terests equitably. 
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Be it further resolved, that a copy of 
this resolution be sent to the Hon. Charles 
M. Fowler, 
from New 
bill of this nature. 


representative in Congress 


Jersey, who is advocating a 
Since machine tools .are now classed 
with other machinery in the tariff schedule 
and since this action, by contemplating a 
classification necessitates accur- 
ate definition of the 


classed, the meeting took additional action, 


special 
machines to be so 
by reference to a committee, to formulate 
such definition. 

The effect of the 
the price of steel was also discussed, the 
sense of the meeting that the 
amount of steel entering the construction 
1f machine tools is too small to justify 


recent reductions in 


being 


reductions in the prices of machine tools 
because of the reduced cost of steel. 

It is expected that the spring meeting 
will be held in Milwaukee in May, though 
date has not been decided 


the exact vet 


upon 


Draftsmen for Government Service 


The War Department will, in the near 
future, requitfe ten draftsmen at salaries 
ranging from $1600 to $1800 per annum, 
the selections to be made through a civil 
service Those _ interested 
should communicate with the chief of 
ordnance, United States Navy, Washing- 
om <. 


examination. 


ton, 


Spring Meeting of the A. S. M. E. 


Announcement is made that the spring 
will be held 


meeting of the A S.-M E. 
in Washington May 4-7. 





New Publications 


Wortp ELecrricAL PocKET 
Published by Emmott & Co., 
Cloth; 278 


many 


\IECHANICAI 
Book 
Ltd., 


pages, 


Eng. 
illustrated ; 


Manchester, 
4x6 inches; 
tables. Price, 8 pence, postpaid 

[he 1909 edition is considerably more 
comprehensive than the previous one. The 
includes transformers, 


generators, three 


topical scope now 
rotary converters, motor 
wire balancers, boosters and electric eleva- 
tors. The discussions, however, are brief 
verge of perfunctory scantiness 
Wortp Pocker DrIary 

YEAR Book. Published by Emmott & 
Co., Ltd., Manchester, Eng. Cloth; 


356 pages, 4x6 inches; 61 illustrations; 


to the 


\IECHANICAL AND 


many tables. Price, 8 pence, postpaid 


This is the twenty-second annual edi- 
tion of this useful little manual, but it 
shows the effects of revision notwith- 


standing its long life The discussion of 
friction clutches has been made more com- 
prehensive, the steam-turbine section has 
heen extended to keep abreast of recent 


] 


developments, and a section devoted to 


chain drive has been added. The section 
devoted to gas power remains inadequate, 


as before. 
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SHAFT GOVERNORS; CENTRIFUGAL AND 
INERTIA; SIMPLE METHODS FOR THE 
ADJUSTMENT OF ALL CLASSES OF 


Suarr Governor. By Hubert E. Col- 


lins. Hill Publishing Company, New 
York Cloth; 120 pages, 4/2x6%4 
inches, illustrated. Price, $1. 

[his is one of a series of handbooks 


brought out by the Hill Publishing Com 
that find a place in the 
library of every operating engineer. It 
consists principally of a compilation of 
matter that has appeared in the reading 
Power, with the addition of 
articles been 


pany should 


columns of 
have 
a complete 


some special which 

prepared to make the work 

handbook on the subject. 
Twenty-four pages in the first part of 


the work are devoted to a history and de- 


scription of the evolution of the shaft 
governor. Then follow definitions and 
rules relating to the adjustment of the 


different types of governor in use in this 
Chapter 12 relates to the Curtis 

and the last 
instructions for 


country. 
steam-turbine 
devoted to 


governor, 
chapter is 
changing the speed of engines controlled 
by pendulum governors. There are thirty- 
five line-drawing illustrations and a com 
plete index 


TROUBLES AND RemMeEprEs. By 
Collins. Hill Publishing 
New York. Cloth: 99 
pages, 414x6% inches. Price, $1. 

This is one of the handbooks 
prepared by Mr. Collins for the use of the 
operating engineer. The first five chap- 
ters deal with pump troubles and the cases 
cited cover nearly if not quite all the pos- 
of trouble and the 
One chapter is given over to 


PUMPS, 
Hubert E 
Company, 


erty 
Power 


sible sources pump 
remedies 
the description and illustration of some 
novel cases of pump repair and shows how 
resource in 


fertility in emergency is a 


valuable qualification in a man in charge 
of steam apparatus 

[wo chapters tell of the methods of 
valve setting on duplex pumps, both sim 
There are also chap- 
and horse- 


ple and’ cx ym pr und 


ters upon boiler-feed pumps 


power of pumps in general, on pumping 


tar, molasses, cocoa and other 


| 
liquor 


heavy liquid and semi-liquid substances 
here are tables of pumping-engine per- 
formance and tables of various kinds of 
useful information. One chapter gives 
general directions for erecting and operat 
steam The work pre- 


pared by an engineer from his experience 


ing pumps was 
which covers nearly twenty years of active 
The 
illustrations and index are comprehensive 
By Thomas 


inch 


service in engine and boiler rooms. 


H aRDWARE WINDow DreEssING 
\. Bird. 252 7™%x10” 
The Merchants 
Company. Chicago, Ill. Price, $2.50. 
Te work fully lives up to its title, for 
hard 
representative 


pages ; 


illustrated Record 


it shovs all of the regular lines of 


ware goods arranged in 
The text is good, plainly 


should be, of 


window display 


written, and still is, as it 


409 
S¢ lary interest compared with the il- 
lustrations. These are in great profusion, 


icter of half-tone cuts 


mainly in the chat 


of prize or representative displays. Hardly 
a page of the book is without its illustra- 
tions, and some have several the 
hardware-window dresser the book should 
be of great value n the score of these 
illustrations alone. Suggestions are given 
in regard to mechanical effects, by the 
construct f simple mechanical appli- 
nees t 1 in showing particular lines, 
lettering, the printing and painting of 
signs, show cards, and the like, and the 
use of bunting, paper, artificial flowers, 
and similar materials of a purely decora- 
tive nature. In many instances the line 
is sharply drawn between displays that 
will sell goods and those that will only 
arouse interest. One section of the book 
takes up floats for use in parades, festi- 
vals and on similar occasions. The wealth 
of suggestions that it contains should 
make it of great value in the field for 
which it was written 
Personals* 

John D. Powers, for some years past 
rge ot the hack-saw department at 
H. Disston & Sons Company, Inc., will 
cver his connection with that firm on 
March 31 


Hoefinghoff, who was form- 
erly associated with his brother, Harry T. 


the Bickford Drill 


Arthur D 


Heefinghoff, of and 


lool Company, has become sales manager 
f the Heald Machine Company 

\xel E. Zetterman, master mechanic, of 
Boston, has recently joined the forces of 
the Cataract Refining and Manufacturing 
Con Buffalo, N. Y., and will 
look after the sale of their cutting com 
pounds in the New England territory 

Dickers (;. Baker, formerly superin 
tendent of the Remington Arms Company 
at Ilion, N. Y., has recently joined the 
forces of the International Steam Pump 
Company as works manager of the Blake 
& Knowles Steam Pump Works at East 
Cambridge, Mass 

I J Mille ice-president \ S 
M | r€4 € I Mare ct cted with 
he Union Typewriter Compa f New 
York, wi he itl f SSist 
presid rt 1 ck I himself espe 
cially t natters connected with the man 
‘facturing department of the company 
which has factories at Ilion. Svracuse d 
Bridgeport 

Our sional contributor, J. E. J 
son, Jr.. ot Glen Wilton, Va., has become 
a local hero by his holding up at the point 
f the revolver of a lynching party whic! 
was bent upon summary justice to a neer 


a 
ror i 


Mr. Johnson su 


culprit from the mob 


“usual crime 


ceeded in saving the 


1s 4 , ies a , , 
1 Ving iS CASE iftended ft ry the 
ts of justice 

*Items for this column are solicited 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment and the Progress of Design in This Department of Work 





THE 
Thrust Ball Bearing 


[his bearing consists of two outer rings, 
held together by screws, as shown at. the 
left, and oil holes as seen at the right, 
which give direct and effective lubrication 
Both seats are spherical, as are the ball 


to permit of easy self-adjustment 


races, 


to take f any deflection, and at the 











same time to distribute the thrust uni 
formly among all the balls The central 
' 
[| 
— Nt 
a | 
sl bell 
American MN sist, NI 
0) | ACTING rHRUSI!I BEARING 
bushing carries a ring at each end, on 


being shrunk in place after the ball races 


are slipped on so that everything 1s self 


contained 

This is known as the R B F thrust bear 
in, and is being supplied for worm gearing 
and to automobile construction by the In 
Engineering C New 


ternational Mpany, 


York ( “ity 





Small Automatic Internal Grinder 


[The novel features of this machine are 
the use of a double-friction disk drive in 
order t extremely high spindle speed 
for the rinder at a comparatively low 
helt speed, and an automatic cr feed 
m a machine of this size This 

der the head of a watchmaker'’s tool 

it handles internai grinding of any si 

) 1 diametet The strok f 


LATEST 


INFORMATION 


the traverse slide can be adjusted from Motor Driven Shaper with Clutch 


5/16 to 2 inches while the automatic cross 
































slide feed ranges from 1/15,000 to 1/1500 
inch to each stroke of the traverse slide, This shows an individual motor-driven 
nd ean be set to stop at any desired point. shaper connected through a friction clutch 
y | 
a ) ” 
4 < — 
| tk 
~ ———. 
“ MA, 
— 4 
— + 
Y 
t 
h 
. ‘ 
\ } , 
> 
fo paitee Maw 
MOTOR-PRIVEN SHAPER WITH CLUTCH 
lhe cross-slide can be withdrawn from so that the machine can be_ stopped 
linement by the lever, for case of meas- quickly independent of the motor itself 
urement, and is returned to position by The tool is a 34-inch, high-duty shaper 


manufactured by Gould & Eberhardt, 


springs 











he bed ior the head carrying the work Newark, N. J., and the motor is a direct 

be swiveled to 45 degrees, and each current, adjustable-speed, type “SA” West 

eo livided 1 ninutes by use of a inghouse, 5-horsepower. The speed may 

leter screw lhe bed is made to be adjusted by a drum controller over a 

k gular bench-lathe head made range of 400 to 1600 r.p.m. in a series of 

Waltham Machine Works, 15 forward and six reverse steps. Th 

Wal \las [hose who do fine tool latter are provided for use in making the 

die worl . be interested 1 preliminary adjustments where it may be 

: ( necessary to reverse the motion of the 
ram : 

Connection between the motor and the 

shaper is made by a silent-running Mors« 

hain protected by a chain guard. The 

motor is conveniently located on the rear 

f the shaping housing which makes th« 

outfit a most compact unit free to le 


located at any point in the shop. The use 
f the adjustable-speed motor with this 
with th 


speed changes, 


wide speed range does away 


iecessity for mechanical 
and gives a greater number of steps than 
is possible by other methods 

called to the 
clutch and brake device controlled by the 


Particular attention is 








AUTOMATIC IN 


ERNAL GRINDER troller 


c long curved lever, shown below the con 


By means of this the shaper may 
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be instantly stopped without stopping the 
motor. This saves time in setting, adjust 
ing and examining the work and also les- 
sens the wear and tear on the motor which 


F 
stop 


would result if it were necessary to 
and start the motor for every little adjust 


ment. The controller is conveniently 
located, and all the movements are con 
trolled within easy reach of the operator 
An Eccentric Boring Head 
\ny toolmaker who has ever used an 


offset boring tool which had to be tapped 
slightly into the exact position, will ap 
preciate the substantial and easily adjusted 
eccentric boring head recently brought out 
by the Marvin & Casler Company, Canas 
tota, N. Y., and illustrated herewith. It 
consists of a chuck A into the 
plate B, which is held in the body PD by 
the retaining ring C and adjusted by a 
screw graduated to thousandths, shown in 

After the hole with a 
drill in the drill is r 


screwed 


drilling 
this 


Fig. 2. 


1-inch case, 








American Machines, . } 


Fic. I. CONSTRUCTION OF BORING HEAD 


placed with a boring bar as in Fig. 3, and 
the hole accurately bored out to any ce 


sired size. By using a hooked boring tool 


the hole can be bored to almost any siz 

A hole through the chuck allows bars ot 
any length to be used with a hollow spin 
dle, and a large bar can be screwed in 
place of the chuck when found advisabl« 
This brings it so near the spindle of the 
machine that it is very rigidly supported 
and will carry a large bar or cutter head 
easily. 

Nor is tool work the only field of us« 
fulness, as Fig 


»— i Va 
~ ie 


1 shows the head fastened 

















HEAD 


CENTRAL 


FIG. 2 FOR DRILLING 


MACHINIST 


AMERICAN 














FIG. 3 ENLARGING THE HOLI 


to a turret lathe with a substantial bor 


ing tool in place The fine adjustment ot 


the head by the graduated screw allows 
work to be done very accurately and in a 
short space of time. In Fig. 5 the head is 














FIG. 5 USED IN A DRILI 


PRESS 


rebore a 


drill 
scat plate 


being used in a press to 


pump-valve 


There are many places where this head 
will be found very useful on account of its 
case of adjustment and the wide range of 
work that can be done with it. It made 
1 ve sizes, WI drill-chuck capacities 
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! inches and offsets from 





A Compact Gear Reduction Case 


the accompanying illustrations show a 


gear reduction case which has been placed 


upon the market by the Newark Gear 
Cutting Machine Company, Newark, N. J., 
for reducing and varying the speed of a 
small motor as required in such work as 
driving, annealing and hardening furnaces 
tempering ovens, ete 

Fig. 2 shows it with the covet moved, 
with its train of gears Che motor is con 
nected by a coupling with the worm shatt, 
which is made an efhcient angle, to give 
long life. A second reduction is obtained 
by means of the spur pinion and gear, 
which drive the cone of gears; which give 
uur different speeds to the shaft that 
gives out the power \ ge pulley or 
procket wheel may be mounted upon the 
driving shaft, t Lit particular uses 

which thi ichine put 

Although but few gears at ised in the 

















FIG I GEAR-REDUCTION CASI 


i800 revolutions o1 
the 


case, the reduction 1s 
motor shaft to 
shaft As four different 


obtained, these are grouped to 


the one revolution of 


driving rates ol 


speed are 
gether, so that either 1, 


1.5, 2 or 


2.5 revo 


lutions of the shaft are possible, by merely 


the which operates the 


handle 
the 


moving 


sliding key in second cone of gears 


lhe reason for grouping the speeds, 1s so 


that the machine can be used to give sev 


different rates of 


nealing, hardening or tempering 


feed to the an 


eral 
conveyer, 




















BORING IN A 


rURRET 


COVER REMOVED TO SHOW GEARING 








‘i i VW ¢ r =“ 
d 
( Ss 0 th ( I ge i 
| worm I nrus 
tak yy ball thrust bearing Bushing 
| id | ings of t tas 
I re lalt Whe t 1s set 
wit] ver, it is d proof, a th 
oil ps t parts well lubricated 
Phi tyl f ! de 1 
different sizes, for all motor speeds rang 
ing 1 yoo to 1800 revolutions per min 
ute give al f four speeds in any 
group that may be desired (he motor 
used 1s illy about one horsepowet 


Flat Steel Grinding Machine 

this type of machine is little used out 
side of watch shops, but deserves to be 
better known in the making of fine tools 


and similar work. 


In using this machine the work is se 
cured, usually by shellac, to cast-iron 
blocks These blocks are placed under the 


points in the arms of the upper shaft with 
the work in contact with the lap carried by 
the lower shaft. The upper shaft travels 
four times as fast as the lower and in the 
opposite direction, thus continually chang 
the the grinding and 
breaking up all lines. 


ing direction of 
The necessary pres- 
sure upon the work is obtained by weignts 
By swinging the head 
carrying the upper shaft and by adjusting 
the distance of the points from the center 


on the upper shaft 

















FLAT STEEL GRINDING MACHINI 
f the shaft the work mav be located . 
that exactly the full surface of the lao is 
covered while in operation. The lap is 


12 inches diameter, and may be of glass, 
tin, cast iron, etc is desired Che fine- 
ness of the finish depends upon the kind 


ul grade of abrasive material used 
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It is made by the Waltham Machine 
Works, Waltham, Mass 
Three Starrett Tools 
[he gage shown in Fig. 1 goes under 


different names, such as fillet, ra 
It is especially 


everal 
convex and concave 


ivy 
qa1us, 


useful in out forming tools, in 
measuring fillets or beads and for general 
l pattern work. It is 


tool 
with 26 and the other 


laying 


made in 
with 


and 
two sizes, on 


the first going from 1/16 to % 


32 leaves, 
ind the second from 17/64 to 1 inch 

In Fig. 2 is shown a combination taper, 
and thickness gage 
» feeler gages from 0.002 to 1/16 inch, a 


wire which combines 


graduated in numbers on one 


Wire vage 


, 








“ise 
ays 
FIG. I. RADIUS OR FILLET GAGE 


verse 


® ; 
o.C.\ 
F (. : 
> gi 


\ ) * 
ry>:c.0 
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FIG. 2, FEELER AND TAPER GAGE 
American Machinist, N. 1. 

FIG. 3. MAGAZINE SCREW-DRIVER 
side and decimal measurements on_ the 


other, and a taper gage which should prov: 


extremely useful. This has a scale on 


one side and on the other, graduations 
which show the thickness at that point 
Chey all fold into a handle which is 434 
inches long and make an extremely use 


ful set for almost any mechanic 

Fig. 3 is an electrician’s pocket screw 
driver, having a ribbed hard-rubber handle 
Chere are four blades of different widths, 


ill carried in the telescopic handle and 
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each locked automatically in position for 
use. 
position in the handle to prevent rattling 
the off 


made by 
Mass. 


A spring holds the extra blades in 


cap is 
all 
Athol, 


loss when 


or 


These tools are the L. S 


Starrett Company, 


Improved Triangle 


[he improvement consists in uniting 


convenient scale to a combination angle 
through the medium of an erasing shield, 


so that all the different functions may be 

















IMPROVEMENT IN TRIANGLE 


controlled from a single knob without in- 
terference. The scale is especially adapted 
for accurate work, having the front edge 
bent down to meet the paper. The out- 
side scale is 4 inches long, as used on the 
7-inch angle, and very light so as to be 
easily manipulated with the angle and is 
held in place under spring clips so that 
different inter- 
changed. It is instantly placed in horizon- 
tal, vertical or angular position with little 
from the 
angle, which may sometimes lie partly on 
top of the blade, is sufficiently flexible to 
permit bringing the scale down flat on the 
paper. 

The erasing shield enables'the drafts- 


scales may be readily 


interference ruling blades, as 


man to keep his work trimmed up sharp 
It not 
only preserves correct lines from needless 


without the care of an extra piece. 


erasure, but it prevents wrinkling the sur- 
face erased. 
The 


base attachment are not new, having been 


outside form of the angle and the 
in use in drafting rooms for some years, 
but the arrangement of the protractor and 
the internal ruling edges for 5- and 15-de 
gree angles are recent improvements of 
much practical utility in machine design 
ing. It has been the aim to produce a tool 
thoroughly adapted in size, weight, man 
ner of control and variety of application 
to the and 
angular lining and petty scaling 

Kelsey, New 


great majority of vertical 


It is made by Duane J 


Haven, Conn 
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A Double Die Stock clinker type in wl! ich is contained a con B t , the drill ng ead at d thi | ible re 

















trolling ball having three openings, which movable on the column, the head being ad 
allows the blast to be directed to any part justable any distance up to 15 inches by a 
[his die stock has the novel feature of yf the fire bed, and also acts in conjunc vel genious combinatior l vorm 
containing two sets of chases, either of tion with the tuyere body so as to pro "\ I g larg x, 
which can be used at will, and one set duce a whirling effect of blast, which is tl whol mechanism cing nged 
can be used for %- and 3£-inch pipe while desirable for all kinds of work where a ar und shaft which transmits pow 
the other takes and %-inch. A single quick, even heat penetration is a factor, to the | indl 
cam changes from one set to the other and and economy of fuel is desired The ash Pow :} 
also adjusts each set to the proper size valve is of an improved type, and acts 01. hack. 1 rT hy gears to a rtical 
S it 1 ‘ c S 
to the cent t hres {ts 
it the top of th ‘ | x ts b ‘ 
spu o¢ t S tt ] 
Lh ( ( I ) T \¢ 
tour yindles 1 lig | un t unt 
versal in elk Dp v it 
| ich set mral eu } ivht 
case or box, tu t utsic ta 
curved seat bored in the top of the head, 
and can be adjusted around the horizontal 
shaft so as to reduce the angularity of the 
driving shafts and universal joints as can 
be seen in Fig. 1 lhis method of driv 
ing in sets has still another advantage as 











it enables the spiral gear angles to be 
4 HANDY DOUBLE DIE STOCK 
changed so as to get a higher or lower 


, ; ; E ,.. speed on one or more spindles for special 
It also has a cam-centering device which the inverted-clapper principle counter 


: ; work. This is particularly valuable where : 
does away with bushings and makes it ex- weighted by a convenient ball handle. It 


: te — - me or two drills are much larger or 
tremely convenient in many ways. It is is made by the Buffalo Forge Company. 


known as the No. 6 Beaver die stock, and Brffalo, N. Y 
is made by the Borden Company, Warren, 
Ohio 


smaller than the rest as it becomes pos 
sible to get an economical speed on them 


all, enabling maximum feed to be used 





he table has a feed of 7 inches, either 


The Cummings Multiple-spindle hand or power, the screw under the table 
An Electrically Driven Forge Drilling Machine serving as a rack for hand movement 





[he lever shaft carries a worm wheel 
: : which meshes with the screw and another 
In the forge shown herewith a motor ts 
. ; Large range, convenient setting and worm wheel in front of the screw is 
directly connected to an all-steel fan a 
Pa , ability to secure maximum work are. geared to the first so as to act as the 
which runs at 1700 revolutions per minute, ' 
: : among the most important considerations other half of the nut when the screw 
the motor and fan case being securely 


mounted on a bracket fastened to one of 
the rear legs so they will always be in 


of a multipie-spindle drill, and the machine turns, and to support the serew when 
shown seems to combine these toa marked it serves as a_ lock \ ratchet allows 


: —- os , degree the handk to be moved to the most 
alinement The only wiring necessary 1s 





a plug connection to any lamp socket, or 
if forge is to be permanently located wir- 
ing can be done in the usual manner. The 
motor regularly attached has a speed of 























\N ELECTRICALLY DRIVEN FORGE 


i700 revolutions per minute at 110 volts, 





but a motor can be attached to meet th 




















requirements of any particular circuit 
The tuyere is of the deep-fire, anti FIG. I. WITH DRILLS SPREAD FIG, 2. DRILLS IN A CLUSTER 
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advantageous position for operation. With 
the worm wheels stationary they act as 
nut for the screw, which 1s_ clutched 
into the feeding mechanism by pressing 


down the treadle shown The rod above 
trips automatically and reverses the feed, 
lowering the table to the starting point as 
soon Aas the drills have finished drilling 
the holes 

The feed the 
front which has given feeds of 1, 2 and 3 
inches The feed box is of 


the sliding-key type, locking any desired 


control is by handle in 


per minute. 
set of gears to the driving shaft 

The spindle bearings are extremely in- 
teresting because they allow the spindles 
to be set very close together, as can be 
seen from the different layouts. The gen- 
construction of 
and for drills up to 19/32 inch 


eral these can be seen 
in Fig. 3, 
the 


while for drills up to 15 


outside diameter is only 3% inch, 


‘16 the diameter 
is 1 inch, enabling them to be placed with 


1/22 


center distances of only 25/32 and 1 32 


inches, respectively. The spindle bearings 


also have an independent vertical adjust 
ment of 334 inches to allow for different 
lengths of drills starting at the same 
time, a valuable feature when different 
sizes are being used There 1s also a 
slight horizontal adjustment which comes 
in very handy. The bearings are of low 
carbon steel, case hardened, ground and 
lapped, the spindles being of crucible 
steel, also hardened and ground nd all 


have ball-thrust bearings, as _h: 
spiral gear 
This 


mobil 


machine will appeal to the auto 


e builder on account of its 


f 
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range of work, the maximum area of 
spindles being 1614x20% inches, while the 
minimum dimensions can be seen trom 


the diagrams in Fig. 4. This enables it 
to take in almost anything in the way of 


crank cases, cylinder bolts and stud holes, 


etc. The close spacing of the holes shown 
is made possible, both by the small diam- 
eter of bearings and the way in which 


they can be disposed on the cross rails of 


“ ® VA o S » 
4 OQ) / D) (Z- 16 J 
(y { f 23) f j 

23 
>< >< >< << >< 2 
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} i 
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the head. The spindles can be bolted to 
either side of the rail, to the end or in the 
center, with the shaft through the rail, 
while the rails can be moved into any 
position. 
Where a 
drilled with very 
often occurs, the spindles may be bolted 
fastened to the head, 
This locates all the 


to be 


which 


of holes are 


close 


number 
centers, 
to a plate and 
as shown in Fig. 2. 
spindles in the right place without trouble. 
This plate costs very little to make and 
allows rapid adjustment when the same 
job is to be done the second time 


The other dimensions are: Maximum 
distance from table to ends of large 
spindles, 22 inches, to ends of small 


spindles, 23 inches; speed of spindles, 2 

to 1500 revolutions per minute; smallest 
12 holes, 3 inches in diameter; 
of 12 holes, 4% inches; 
distance from face column to center 
of head, 12 inches; area of working sur- 
face on table, 2214x284 inches; hight of 
table from floor in lowest position, 34 
inches ; 


circle of 
smallest square 


ot 


inches; hight over all, 7 feet 5 
floor space, 32x52 inches. 

This machine is built by the Cummings 
Machine Company, 238 William | street, 
New York City. 


In regard to the subject of new high- 
speed steels of much higher efficiency than 
those now in use, several references have 
been made to the statements of Professor 


Arnold. Another firm, the firm of Cam 
mel) Laird & Co., Limited, of Sheffield, 


England, is said to have developed and 
used for the past year a high-speed steel 
that hardens equally well in water, air 
and oil and efficiency that 
spoken of by Professor Arnold. 


exceeds in 
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A Laboratory for Public Service 


A New Institution of Great Possibilities for the Development of Ameri- 
can Industry Through the Study of Problems in Applied Chemistry 





BY 


We have, as a nation, acquired the habit 
of being vastly satisfied with what we have 
We 


scraping 


enter 
the 


accomplished marvel at our 


prise in iron ore from 
earth’s surface by steam shovels, in grow 
ing wheat on virgin soil, in stripping great 
areas Of primeval forest, in burning nat 
ural gas and allowing petroleum to spout 
from the Even 


knowledges that she cannot compete with 


ground. Germany ac 
us in raising cotton, and we cut more ice 
in a month in the single State of Maine 
than all the Pictet machines in France 
can turn out in a We control the 
copper market of the world—because we 


year. 
have the copper. If you want cheap sul- 
phur you must come to us; we 
We develop great cen- 


pump it 
from the ground. 
ters of power distribution because our 
rivers run so fast down hill. 

To these vast resources we have, indeed, 
brought a native energy, an unusual capa- 


city for organization, and a genius for 
What we 
on a great scale, but we often do it very 


badly. 


our self-congratulation long enough to in- 


mechanical affairs. do, we do 


It is quite time for us to pause in 


quire whether the things we are doing 
cannot be done better, whether, in fact, 
other nations have not developed and put 
to use much better methods, which, given 
equal opportunity, would put our own per- 
formance to the blush. 

" Although the resources of a country 
form the basis of its prosperity, this is, 
nevertheless, determined in the long run 
by the manner in which these resources 
are utilized, or, in other words, by the 
industrial the means and 
methods of production. We have devel- 
oped great transportation 
handle raw material on a titanic scale, we 
have applied machinery to the addressing 
of our the sticking of the 
stamps, but it remains true none the less 


efficiency of 


systems, we 


letters and 
that with a few conspicuous exceptions 
our manufacturing operations are carried 
forward in trustful ignorance and disre- 
gard of many of the factors upon which 
real industrial efficiency depends. This is 
shown in the stupendous waste which ac- 
companies the first crude preparation of 
the raw material; it is shown in the gen- 
eral absence of a true, selective economy 
in the apportionment of that raw material 
the different 


among industries, and it is 


shown again, and yet again, in the losses 
which attend nearly every step in the pro 
gress of the raw material toward the fin 


*Abstracted 
view of the 
‘Technology. 


from the Technology’ Reé 
Massachusetts Institute of 


ARTHUR 


B. 


ished product. One need only refer to 
the wastes which attend lumbering, or the 
for seed, the making of 
the failure 
skim milk as 


realize 


growing of flax 
coke in 


to utilize 


beehive ovens, and 


the casein of 


a high-grade food product, to 
these initial 


vaguely something of what 


k sses are. The absence of proper selec- 


tive economy in the adaptation of raw 


niaterial to use is everywhere, as when 
cur railroads use untreated ties and poles, 
burned as fuel, crystal 


when coal-tar is 


alum used for purifying Water, or valu 
able publications printed on ground-wood 
papers. We are still polluting our streams 
with wool grease, still wondering whether 
we can make alcohol from waste molasses, 


still buying coal without reference to heat 


ing power, and paying 65 cents gallon 
for cylinder oil 

When wastes so obvious and so easily 
remedied are everywhere taking heavy toll 
of our manufacturers, it is not surprising 
that in all lines of productive effort sub 
tile and elusive problems present them 
selves and still further lower our indus 


trial efficiency. Steel rails break by thous- 
ands, trolley wires snap, boilers corrode, 
milk cans rust, unsightly bloom appears on 
leather, cloth is stained or tendered, paints 
fail to protect the metal underneath. In 
a large proportion of cases those who are 
confronted by the problem have neither 
the time, the training, nor the equipment 
required for its solution, and yet such 
problems and thousands of others far 
more complex upon their face must be 
solved if our industrial efficiency is to be 
brought to its proper level. 

No one at all conversant with the facts 
doubt that 
found in a 
cooperation between the scientific worker 
the 
Such codperation exists, as we are all be 


can our industrial salvation 


must be closer alliance and 


and actual agencies of production 


ginning to learn, in Germany, and its re- 
sults are evident throughout the world in 
the tremendous expansion of German in 


dustry. In our own country no agency 


has done more to supply the little leaven 


which may yet leaven the whole industrial 


lump than the Massachusetts Institute of 


graduates, by hun 


Technology, and her 


dreds, are doing yeoman service in the 


devel pment of our resources and the ap 


plication of the scientific method to our 
practice So far this is altogether-as it 
should be, but in the present condition of 
ur manufactures it is by no means 
enough. The time has come to bring the 
splendid scientific organization and equip 
ment of the institute to bear directly upon 


Sk oe eo > 


our industrial problems as an aggressive 


force working for their solution 


Since all material is subject to chemical 
behavior in 


and 


laws and its properties 


fluenced or determined by these laws, it 


follows that a large number, probably by 
far the greater number, of our industrial 
problems are problems in applied chem 
istry. No better field for the initiation of 
work intended to be directly effective in 
its bearing upon industrial efficiency could 
have been chosen by the inst 
tute than that of 


applied chemistry upon some basis which 


therefore 


authorities research in 


renders the results obtained immediately 
available to those responsible for the con 
duct of industrial affairs 

That the Massachusetts Institute of 
lechnology has found it possible to lead 
het establishment 


of Applied 


generosity of 


sister institutions in the 
Laboratory 
Chemistrv is due to the 


Charles W. Hubbard, Esq., 


initial 


in supplying th 


funds required for th organiza 
ton and beginning ot 

The general object of the laboratory 1s 
that of increasing the 
dustrial effort by 


directed research in chemistry as applied 


its work 


efficiency of in 


carefully focused and 


to particular phases and problems of 


ictual practice, but what gives the labor- 
atory its unique position is the relation in 
industry 


far 


which it aims to stand to 
throughout the 
as possible, be made a clearing house for 
problems in applied chemistry. Many of 
the expected problems have doubtless been 
already solved elsewhere, others may at 
the time b®@ engaging the attention of out- 
In the one case the solu- 


country. It will, so 


side specialists 
tion will be immediately forthcoming, in 
the other the laboratory will endeavor to 
bring the applicant into touch with those 


studying the problem in other labora--* 
tories. There will remain, however, many 
problems of wide importance in their 


bearing upon industry, and from among 
these the laboratory will select for its direct 
attack as many as its funds permit, giving 
pre ference always to those which promise 
in their solution to prove of greatest bene 


Withor 


which this pub 


fit to the community it attempting 


to indicate the lines along 


lic service of the laboratory may develop, 


} 


may, by stration, point to 


the 


one way of illu 


such subjects for investigation as 


cause and prevention of the corrosion ot 
d pip the breakage of steel rails, the 
waterproofing of cement structures, the 
utilization of wastes which now involv: 
| Sance the study of the atmosphere o! 
eet cars and the conditions underlying 








116 
proper ventilation, the relation ot ma- 
terial and treatment to the brittleness of 
pottery, or the fireproofing of theater 

ie! 

\ll this, so far as it relates to the Re 
h Laboratory of Applied Chemistry, 
d not mean that the Iaboratory will 
welcon problems which have 
pecific and limited application to pat 
t ir industries; for it is through prob 

if this class that the laboratory wil 

ht into closest touch with in 
dustry and enabled to make its influence 
I t directly and immediately felt by 


those whom it would benefit 


No propa 


ganda preaching the industrial value of 
research will make converts half so 
quickly as the actual solution of the par 
ticular problems by which the individual 
manufacturer is confronted and perplexed 
lor these reasons, no less than for the 
more compelling fact that it is to the 


manufacturers thus aided that the labor 
this 
must look for its support, a large propor- 


atory at stage of its development 
tion of its work will be directed along 
the 


themselves and leading, if successful, to 


lines suggested by manufacturers 
their individual benefit 

The 
division of the Department of Chemistry 
and Chemical Engineering, of which Dr. 
Henry P. Talbot is the head. To his 
foresight, breadth of view, and strong sup- 
port must be attributed much of the prom- 
ise of its scope and plan. 


new laboratory will constitute a 


The immediate 
direction of the laboratory and responsi- 
bility for its results will be, however, in 
the hands of Dr. William H. Walker as 
director of the Research Laboratory of 
Applied Chemistry. 

Dr. Walker has selected as his research 
associates Dr. Warren K. Lewis and Dr 
William Guertler. In addition to the re 
search associates, who form the nucleus 
of the organization, the laboratory «staff 
already includes two half-time assistants, 
who also devote themselves to struction, 
and three advanced students working for 
higher degrees. 

The laboratory is at present located on 
the fifth floor of the 
where barely 


building, 
for its 


Pierce 
quarters sufficient 
‘immediate needs have been secured by re- 
arrangement of the space devoted to other 
work. No prophetic vision is required to 
» follow the 
development of the laboratory to the point 


sec this space outgrown or t 
where its necessities and the demands of 
manufactures upon it will require a sep 
arate building and elaborate special equip 


ment 


\s the laboratory gains the confidence 
of manufacturers, their own facilities for 
experiment upon the large industrial scale 
will naturally be placed in’ increasing 
measure at its disposal It is not too 
muc] hope that the relations thus estab- 
lished may ultimately lead to the equip 
ment and maintenance of many small 


special laboratories, all under the direction 


of the research laboratory, but each situ- 
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ated at the point of best study and attack 
for a particular industry, as at Gary for 
iron and steel or in the Lehigh valley for 
cemen lhe possibilities for teaching in 


trial chemistry along altogether new 


lines and to incomparably better purpose 


which such a scheme of development holds 


ut deserve the careful study of every 


friend of industrial education 

The recognition of the importance of 
the work of the laboratory and its promise 
of helpfulness has been so prompt and 


general that already the need for addi- 


tional funds has become imperative, if 
even the immediate opportunities are to be 
seized. The work now under way, which 
is of the first importance to several of our 
the study of 


case-hardening as applied to special alloy 


great industries, includes 


steels, an investigation into the cause of 


the sheets” which, because of brit- 


eras 
tleness, are the occasion of heavy loss to 
makers of galvanized iron, and a study 
into the causes determining the presence 
of pinholes in sheet tinplate. The direct 
bearing of this last-named problem upon 
the canning industry, the economy of milk 
the permanence of 
tinned roofs everywhere is obvious. That 
all will ultimately be cannot be 
doubted in view of the gratifying progress 


transportation, and 


solved 


already made. 

The terms upon which the services of 
the laboratory are offered to manufactur- 
ers are these: 

The laboratory will undertake a specific 
problem and engage to direct its best efforts 
toward its solution. The institute will 
furnish laboratory facilities and the co- 
operation of the general instructing staff 
in a consulting capacity. This phase of 
the arrangement is of the first importance, 
since it that the facilities and 
organization of the mechanical and electri- 


means 


cal laboratories of the institute, as well as 
those of the research laboratory of physi- 
cal chemistry are available for the special 
assistance they can render in particular 
aspects of the work. 

Reports of progress will be made every 
three months. The applicant who con- 
signs his problem to the laboratory under- 
takes to pay the actual time cost of the 
one or two experimentalists actually en- 


raged upon the work and the cost of spe- 
cial apparatus, but he is free from all ex 


pense involved in the direction of the 
work, or which might otherwise resul 
from the expert consulting service of 
members of the instructing staff not d 


rectly connected with the laboratory 


When results have been obtained the orig 


inal applicant has his option f two 
courses: he may either permit the insti 
tute to publish the entire investigation for 
the general good of the community, or he 
may elect to keep the results for his own 
benefit—either as a secret process, r by 
having them patented in his behalf—by 


paying to the laboratory for its purposes 


of further research a sum to be agreed 


upon at that time 
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One has only to consider in the most 
casual way the opportunity of the labora- 


to have technical-research problems 


which have their basis in chemistry crowd 


Our cities are submerged 


disintegrating 


upon the mind. 
roads are 
under the action of the 
deplore the destruction of our forests, and 


in smoke our 


automobile; we 
overlook the sources of paper stock every- 
where at hand; we base the future of our 
agriculture on the diminishing supply of 
Chile saltpeter, while the nitrogen of the 
air is pressing with the weight of many 
thousand tons upon each acre; our peat 
deposits lie untouched, while we contem- 
plate as best we may the failure of our 
structures of 


litle or 


coal supply; we erect great 


reinforced concrete, knowing 
nothing of the ultimate mechanism which 
determines the setting of the cement and 
still the which the 
life of the reinforcing steel rods depends. 
It is with such problems and many others 
like them that the research laboratory of 
applied chemistry has to deal. It will deal 
with them not only with the prospect of 
their solution, but basis which 
holds out the promise of the gradual de- 
velopment of general research methods for 
attacking the multitude of other problems 
in applied chemistry wherever they may 
arise. Best of all, the laboratory affords 
an opportunity for the training of men for 
other laboratories, in which these methods 
will be applied to the solution of the 
problems of manufacturers and public-ser- 
Simul- 


less of factors upon 


upon a 


vice corporations everywhere. 
taneously with this training of picked men 
will go forward advanced courses in the 
application of the chemical method to the 
needs of industry and seminars on general 
subjects in chemical technology which will 
be open to adequately trained students 
upon election 

No one at all familiar with the condi- 
tions under which thousands of American 
manufacturers are working can fail to 
realize the unique and fruitful opportunity 
which spreads out before the laboratory, 
nor can they doubt that the funds for its 
development will be forthcoming. Within 
last few years there has opened out to 
new 


the 
the 
horizon with a sweep so broad that it is 
the 
material gains which come from more eff- 
cient effort 
that the lives of great masses of the com 
and confined and 


worker in applied chemistry a 


seen to include far more than mere 


It has come to be recognized 


munity are constricted 


sordid, because our in- 


a people is still far 


often mean and 
dustrial efficiency as 
below what it ought to be. Any general 
moral or spiritual uplift must find its basis 
in the increased efficiency of the worker, 
and in this stage of our industrial develop 
ment no agency is more directly available 
for increasing this efficiency than that 
afforded by chemistry as applied to indus 
try Every waste that is prevented or 
turned to profit, every specification which 
better niaterial, 


problem 


gives a control of raw 


ever\ solved, and everv more 
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effective pl 


for better living in the material sense and 
for cleaner and more wholesome living in 
the higher sens It means much to the 
material and more to the higher well-being 
1 German workmen that their nation now 
controls thi l-tar industries, the manu 
facture of fine chemicals, and the markets 
of the world in many other lines, chiefly 
is the result of the application of thé 
scientific method to the problems of pro 
duction. The general application of these 


methods will mean even more to our own 


country 
The advantages of ball bearings for 

fans over plain white-metal bearings was 

recently determined in a series of tests 


referred to in an English contemporary 


of a 35-inch exhaust fan so designed that 
it could be operated either with the plain 
or ball bearings. When adjusted for the 
same volume and conditions of delivery, 
it was found that slightly over 7 per cent. 
more power was required to operate it with 
white metal bearings than with the ball 
when adjusted for the 


bearings, while, 


same power inputs in either case, an in 


crease of delivery capacity of over 7! 


per cent. was secured with the ball bear- 


ings in use 
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A 14-foot Center Lathe 


C)w y t ) clop ! T 
s m turbines, espe lly for the prop 
ing of vessels, the machine tools required 
for the construction of tl engines hav 
had to undergo msiderable alte ns 
resulting in a quite unex ted increase 
1 their dimensi 

| he lathe shown | s recently ( 
structed bv Ernst Schiess, of Dusseld 
Germany, and is mainly remarkable fo 
huge dimensions Che hight of center is 
7 feet and the distance between centers 1 
carly 57 feet, so as to allow the vei 
largest Parsons turbine shafts up to 150 
tons in weight to be handled on this lathe 


face plate of the lathe is operated 


Lhe 
by an 8o-horsepower, 15-stage motor with 


six gear changes, thus allowing go differ 


ent speeds of revolution to be obtained 
Ihe drive comprises a safety device cal 
culated to avoid the breaking of any vital 
parts in the case of accidents 

The lathe is provided with five very 
substantial carriages, three being on the 
front and two on the back side of the 
four-way bed, and allows any work in 


cluded in the turning of turbine housings 
The 


power 1n 


to be performed carriages can be 


direc 


adjusted rapidly by 


any 


+* 4 
( ( t any 
—oe th f 
] 
‘ i 
\s : ¥ 
' 4 
ing b ind 
whicl \ ti t gear 
cr \ 5 \\ una st | t it l la 
] é vit new t Wing 
. 
Making Steel Stamps 
by ¢ \ Cor Cy 
Concerning the article “The Making of 
Steel Stamps,” by P. E. Noyes, on page 
56, Vol. 31, Part 2, it seems to me that 
there is no reason why these punches 
should not be made by machinery. There 
are machines made in this country, ay 
in this town which will do such work 
[he question is which is the cheaper 


know 


out an average of 60 punches p 


method? | of 


in 10 hours, with an apprentice 
the 


was averaged right 


no previous cxpertence on 


Chis output 
Start. 


*T 


1 firm who can turn 


machine 
who had 
machine 


from the 

















A 14-FOOT CENTER LATHE 








Some Jigs and Fixtures 
By Eruan VIALI 


During a recent visit to the Chuse En 
gine and Manufacturing Company, Mat 
toon, Ill., I saw the various devices de 


scribed her 
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ment, on its base, by hand [he stops A good method of making large taps 
shown bolted to the top of the base pre- is shown at C. This is the same as the 
vent the arm being swung too far either way the common shell reamers are made, 
way. A finished ball, in its brass socket, is the shank being of machine steel and the 


shown on the grinder table at 4 cutter or shell of carbon or high-speed 
\ neat little jig for indexing and drill- steel. The ones shown are made of Blue 

ing spanner holes in stuffing-box nuts Chip high-speed steel and the saving in the 

is shown in Fig. 2. Before this was made, cost by making them this way is con- 
took about thirty minutes to lay off and siderable. 

















oy 

















FIG. 4. SOME DRILL JIGS 





The jig used to hold the two halves of 
the brass sockets, used for their ball and 
socket parts, while drilling the cap-screw 
holes, is shown in Fig. 4 at D 

[The blocking used when drilling the 
cap 4 is shown at B. E is a tong drilling 
jig, for holding the part shown at C. The 
idea for this was obtained by Mr. Reich, 
from the AMERICAN MACHINIST, several 








FIG I rit 


The toolroom contains many interesting 
mechanical devices, one of the most no 
ticeable being the ball-grinding attachment 
they have made for their grinder. With 
this attachment, shown in Fig. 1, steel 
balls of any size, for their ball and socket 
attachments, may be ground quickly and 
perfectly true. A special collar and pul 
ley is slipped over the ball shank to drive 
it, as shown, and the surface of the ball 
is ground by swinging the armlike attach- 














BALL GRINDER 


drill a nut, while now the average time 
is three minutes each. 

In Fig. 3 at A is shown a fixture to 
ve used on the grinder for grinding both 
inside and outside gages. Both ends may 
be ground at one setting with little chance 
of springing out of shape. At B is an- 
other grinder attachment for holding the 
cutters used in the keyseating machines. 
When placed in this, the cutters may be 
ground straight and of the proper bevel 
without any trouble 

DD is used to hold thread tools while 




















lted to give it clearance FIG. 5. GAGES 
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months ago. The way some of the gages wanted, or they may be offset at right 


ingles without changing their  perpen- 
heular truth 

Che counterbore, or facing tool, used in 
this machine, is shown in Fig. 8, A being 


the key used to fasten it into the spindle 


used here are made and kept is shown 
in Fig. 5. 

Fig. 6 shows the snap gages used in 
sizing engine eccentrics, and the method 





of keeping them so they are not liable to 
when facing the lower side of bosses. The 






























































injury. 
Fig. 7 at A shows a “third leg” which cor spindle of the machine has two holes in 
Mr. Reich has put on the shop center it, one being the usual drift hole, and the 
gage for grinding centers and center other for a key. In making tools for this 
. punches. This third leg prevents tipping machine the taper shank is sized up and 
inserted in the spindle and the keyhole 
marked with a scriber and then drilled 
; a 
FIG. 7 SOME SMALL TOOLS Yj 
} 0 kh Ht s 
FIG. 0. GAGES FOR ECCENTRICS nd filed out, allowance being made so as 
give a slight draw as the key is 
of the gage and consequent inaccurat “inserted 
gaging. J) shows special center punch — none UaED In BORING MACHINE BCD in Fig. 8 are pilot bushings or 
used to compress the metal around the tool supports, according to the way the 
center hole countersink for heavy work, have seen in the middle West, though its tool is used Figs. / and G are boring 
the sleeve being used to keep the punch usefulness and convenience are readily bars, the method of holding the cutter, 


perfectly true as % 1s hit with a hammer. geen, This machine is a heavy drill press, here shown, allowing a cut to be taken 
E shows the style of fintshing reamer fitted with a traverse table. Pieces may clear to the bottom of a hol Che large 
used on part B : be drilled, reamed, tapped and the bosses one is also fitted with a keyhole like E. 
C is a special lathe dog with brass my faced off on both sides at one setting, and Fig. 9 is a slab miller built by Superin- 
used to clamp on the ball of part F, wale holes may be made in line, up to the ca- tendent Chuse, when just out of school. 
the threads are bemg cut. Out in the pacity of the traverse motion, with the The bed was taken from an old Betts 
machine shop is a machine made by the assurance that the holes will be at the planer, but the rest was made in the shop 


Dreses Machine Tool Company, Cin 


; ‘ age ; same angle and perfectly in line, if so [his machine was finished in 1809 and 
cinnati, that is the only one of its kind | 
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FIG. 9. A HOMEMADE SLAB MILLER FIG. II. MILLING A BIG FLYW! 











has been in continual use since. The 
housings and cross rail allow a hight of 
36 inches and a width of 63 inches, the 
bed being 9 feet long 

Fig. 10 shows end and side views of 


the type of inserted-tooth milling cutters 


used on this machine hese cutter heads 
are held in a universal fixture when grind 
a spring 


indexing being done by 


ing, the 
stop set against the face of the tooth be- 
ing ground. The 
the position of the cutters and set screws 


small cutter head shows 


allowing a cut to be taken up against a 


shoulder or into a corner 
Fig. 11 shows the method of milling 

pulleys, flywheels and work of that class. 

Engine beds of all sizes are also machined 


in this machine 


Drafting Table Light 


By C. J. MitcHett 


were glad 


\bout 
ened by the news that the directors had 


two vears ago we 


voted money for a new office building. Im 


mediately the drafting department went 


whole as to the 


into a committee of the 

ideal equipment of a drafting room. The 
combined talent evolved several details 
which we have since enjoyed Probably 





— 











FIXTURI 


\ DRAWING TABLE LIGHTING 


the one which has given us the best satis 
faction has been the lighting 
Our location is an isolated building 


with plenty of room around it and ample 
Ihe building is but 42 feet 
wide, so we do not need artificial light on 


window area 


our folio tables in the center of the room, 


or on the drawing tables, each one near 


late in the afternoon on 


the 


a window, until 


ordinary days in winter time. 


the 


but 


or artificial lights we considered 


inverted are and the mercury lamps; 
we did not adopt either method for two 
reasons: First, the cost of installation and, 


rhe 


16-candle 


second, the cost of maintenance 


system adopted consists of 


power lamps, placed in two-light chande 
room 


line in the center of the 


Chese afford ample illumina 


liers in a 


8 feet apart 
referring to the folio prints on 


tor tor 

the tables in the center of the ‘room, and 
for general illumination. In the ceiling 
"' either side are placed sockets 8 feet 
ipart. each way; the windows are spaced 
8 feet centers and the sockets are so 


placed that wire for the drawing-table 


AMERICAN MACHINIST 


vertical when the light 


light hangs nearly 

is in a convenient location. The second 
row from the wall furnishes connection 
for the single light with reflector, which 
hangs directly over the center of the 
draftsman’s reference table Phe third 
row of ‘sockets is for another row of 


drawing tables when required 
The cut illustrates our table light and 


its several points of adjustment. The 
cord leading to the light has a coupling, 
not shown; this is located about seven 


feet above the floor, making a convenient 
point of disconnection when the janitor 
wants to scrub, or when the whole lamp 
is taken off. The joint /) consists of a 
small brass casting fastened on the un 


derside of the board, and provided with 
clamp to hold the stand in a fixed posi- 
find of 


collar on the stand is 


tion, this we do not much use; 


the set used to fix 
the hight of the lamp, and after 


draftsman 1s 


adjust 
for the individual not 
rhe 
convenient joint to 
and all, to the back of the 


ment 
collar serves as a very 


standard, 


changed 
Swing the 
le yard 


The standard is made of a piece of 
cold-rolled stock bent with end up, set 
to form the joint C, which consists of a 


hole about 1/32 inch larger than 
the brass tube; this 


jomt for adjusting the hight of the lamp, 


straight 


makes a very neat 


easily handled, and also permitting of 
swinging horizontally. The tube is bought 
from standard stock and contains the 
joint B, which permits of vertical move 
ment, and contains a clamping screw to 


hold the proper position for the individual 
This clamp is not often re 
alumi 


draftsman 
ctl The 


num shade of parabolic shape, 


lamp is covered by an 
which does 
away with the “bright spot,” so much in 
the reflector Of 


reflector can be 


with conical 
the 


the light 


cC\ idence 
course, twisted 
where wanted 
over old 


sufficient for 


to throw 
| he 


ave: J 


advantages our lighting 
One light is 
man, it being readily shifted from place to 
with one hand. 2 
\bsence of hold the 
where desired 3 No light in the drafts 
all the light is on the work 


tables can be shifted to suit in 


each 


place over the board 


strings to lamps 


man’s eves; 
} lhe 
Gividual tastes to a considerable extent. 
5. Ease with which the lamp can be ad 
justed to suit individual taste, there being, 
now, practically no suggestion of improve 
had to 


just the suspending cords frequently 


ment, whereas formerly we read 


Harvlin Paddock 


Paddock, an 


ployee with the Fairbanks Scale Company, 
St. Johnsbury, Vermont, died on March 2, 


Harvlin Mportant em 


f =~ a 


al the age oO 
When 


tor Kk 


Company and remained with them fifty 


44 Years 


man \lr Paddock 


the Fairbanks 


but a young 


up employment with 


His specialty was preparing 


three vears 


and hardening steel for scale pivots, using 
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1Qoo. 


which he introduced. He had 
charge of the company’s experimental de- 


during which 


a pre cess 


partment for many years, 
time he introduced and patented many im- 
provements in scale construction. 

He was an especially public-spirited man 
and gave much time and effort in the 1n- 
terest of St. Johnsbury general welfare 


Business Items 


The Wagner Electric Manufacturing Company 
announces the appointment of Edwin H. Cheney 
district, with head- 

building, Chicago, 


its Chicago 
Marquette 


as manager of 
quarters in the 
Ill. 

Peter A. Frasse & Co. 
or about April 1 they will 
and salesroom to 130 and 132 Worth street, 
York City, which will afford them large accom- 


that on 
their office 
New 


announce 
remove 


modations. 

Picrome Hide Company, of Syracuse, 
manufacturer of quride and metal gears, 
has appointed G. R. Whitehill, 614 Chestnut 
street, Philadelphia, Penn., agent in territory 
of Philadelphia and vicinity for gears and gen- 


The 
_. - 


eral agent for its railroad business. 
The formal opening of the new demonstration 


room of Marshall & Huschart Machinery Com- 
pany, Chicago, Ill, at 62 South Canal street, 
took place on February 20 and was largely 


attended. The Superintendents’ and Foremen’s 
Club of the Chicago branch of the National 
Metal Trades Association held its regular meet- 
ing in the room on that date 





Business Opportunities 


The East Moline (Ill.) Sash and Door Works 
will build an addition to plant. 

It is reported the Buckeye Ditcher Company, 
Findlay, Ohio, will enlarge plant. 

The Lindsey Wire Fence Company, 
wood, Ohio, is building a new factory. 

The Eaton Rapids (Mich.) Furnace Company 
is making arrangements to enlarge plant. 

The Virginia Bridge and Company, 
Roanoke, Va., is building an addition to plant. 

The Dayton (Ohio) Motor 
is planning the erection of a large addition to 


Collin- 


Iron 


Car Company 
plant. 


A. Bowie, Elkwood, Va., 
to establish machine shop for general 


is organizing com- 
pany 
repairs. 

A. O 
Ala., will erect foundry for the manufacture of 


Kehm Casting Company, Birmingham, 


heavy castings. 

The H. W. Johns-Manville Company, of New 
York, is to plant at Milwaukee, Wis., 
recently burned. 

The Warner Gear Works, Muncie, 
an addition to be used as a molding and 


rebuild 


Ind., is to 
erect 
finishing department. 


The Burt Olney Canning Company, of Rome, 
N. Y., and will establish another 


plant at Medina, N. Y. 


elsewhere, 


factory for 
Company, 


made for a new 


feclaiming 


Plans are being 
the American Rubber 
at Germantown, Penn 
awarded for construction 
for the General Gas Mantle 


Contract has been 
of a $10,000 factory 
Company, Camden, N. J. 

The Purvis Iron and Machinery 
Philadelphia, Penn., is having plans 
for a new factory building. 


Company, 
prepared 


It is reported that the Virginia & Southwestern 
Railway will enlarge shops at Bristol, Tenn.-Va. 
J. H. McCue, Bristol, manager 


Wolstenholme & Clarke, manu- 


worsted yarn 
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facturers Mana Penn has bought site 


for a new plant in Philadelphia 


ot Ink 


the Erie Railroad Com- 
$400,000 


N. ¥ 


The French Manufacturing Company, 
brass 


It is announced that 


pany expend ove! building 


Hornell, 


will in 


ew car shops at 
Water 
and copper 


Conn., manufacturing 


tubing, is building a new factory. 


bury, 


The Corrugated Bar Manufacturing Company , 
of St Mo., will move Youngstown, 
O., where new plant will be erected. 


Louis to 


Kansas City, 
of 


Specialty Company 
for the 
lubricators and machinery supplies. 

R. E. Duff and J. M 
Wash., will build a factory in Vancouver, Wash 
for the pipe 

The Ashworth & Worsted 
Jamestown, N. Y secured 


Engineers’ 


Mo., will erect factory manufacture 


Charters, of Tacoma 


manufacture of wooden 
Odell 


has 


Company 


site on which 


and larger mill will be erected 


a new 

L. A. Pitts, Dubuque, Iowa, will erect a 
foundry in South Houston, Texas, for the pro 
duction of railroad and machine castings 

Barnhart Bros. & Spindler, Chicago, IIl., 
have purchased site for a new plant for the 
manufacture of type and printing machinery 

It is reported that the United States Steel 


Corporation is to build another city like Gary, 
Ind 


The J 
is to erect a branch plant in Salt I 


on the St. Louis River, near Superior, Wis 


Denver, Colo 
wake City for 


. 
P. Paulson Company 


the manufacture of office furniture and‘ bar 
hixtures. 

The Southern Pacific Railway Company is 
making arrangements to start building machine 
shops and roundhouse at Santa Barbara to 
cost about $100,000 

The Missouri, Oklahoma & Great Northern 
Railroad, it is said, will erect machine shops 
near Sherman, Tex Ek. J. Noonan, Muskogee, 
Okla., is chief engineer 

It is reported that the Chas. A. Worthan 


Ohio, contemplates estab 


Ala 


Company, of Dayton 


plant 1 


lishing a branch Montgomery 


for manufacturing 
The 
Company, 


woodenware 


Manufacturing 
destroved | 
rhe 


plant of the Cascaden 
Waterloo 


loss of $15,000. 


lowa, was \ 


fire, causing a company 
manufactured stoves and gasolene engines and 
did’ a general foundry business. 


Furniture and Lumber Compan) 
Lineville, Ala., will erect plant for the manufac 
ture of beds, dressers, and lumber $10,000 
is to be installed 


rhe Atlantic 


etc., 
worth of machinery 
Men's 
establishment of a 


Huntsville Ala Business Club 
for the 


macnine shop to supply 


rhe 
is negotiating large 
foundry and demands 


of southern cotton mills for all kinds of repair 

The Sageng Threshing Machine 
Minneapolis, Minn., has purchased plant 
will be remodeled and equipped with machinery 


Company 


which 


for the manufacture of its threshing machine 


Door Company, 


will 


Equipment 
incorporated, 


The Bullard Car 
Birmingham, Ala., 
establish plant for manufacturing car door equip- 
ment patented by R. G. Bullard, who is president 


recently 


of the company 


Under schedules 936, 939, the Bureau 


of Supplies and Accounts, navy department, 


Washington, D. C., will open bids on March 
© on leather belting, engine counters, gun 
fergings and a valve reseating machine 


International & 
Company has selected 
to build 
to replace 
Crittenden 


Northern Railroad 
Tavlor, 
and 
time 


Creat 


rhe 


site at rexas, on 


machine shops round- 


burned 


which 


those some ag 


house . 


oO. H. 
gineer. 


Palestine, Texas, chief en- 


The American Steel Dredge Company, Fort 
Wayne, Ind., is being formed with a capital 
of $150,000 by J. C. F. Sprankle, W. A. Bohn, 
Cc. C. Schlatter and others for the purpose of 


AMERICAN MACHINIST 


engaging i! the manufacture of 


machinery 


rhe Isthmian Canal Commission, Washing 
ton, D. C., will receive bids up to 10:30 a.m 
March 8, for band saws, twist drills, pipe dies 
drill chucks, bridge reamers, hand jointer knives 
belt studs, carborundum wheels, etc., as per 
Circular No. 495 

rhe Navy Department, Bureau of Supplies 
and Accounts Washington, D. C will open 


bids 
belting 


March 9 
pneumatk 


on dates as follows: Leather 


schedule 961 hammers 


schedule 960 engine lathes (schedule 945) 
triple plunger pumps (schedule 946), motors 
schedule 951, 970), transformers (schedule 957 

turbo-generating sets (schedule 950), bolts and 


nuts, chains (schedule 954 chucks (schedule 
975 forges (schedule 963 hydraulic jacks 
schedule 961 steel (schedule 962 March 16 
Bolts, chain schedule 949 March 23 Paps 
schedule 953 March 30 lool grinder (sched 
ule 955 
New Incorporations 
rhe Sharon Penn Canning Company is 

being incorporated by W. I rhomas, 8. M 


Brock, G. W. Dent, and others 


The Universal Gas Implement Company 
Philadelphia, Penn., has been incorporated 
to manufacture stoves, burners, et< Capital 
$100,000 

The Funk Machine Company, New York 


incorporated to manufacture machinery, engines 


i 
Incorporators N ko 


etc. Capital, $50,000 
Funk, J. B. Wentworth, et« 
The Metal Manufacturing Company Kast 


to do torging, rolling, tinning of 


Orange, N. J 
Capital, Incorporators, ©, Q 


Ruggles, G. G. L. Valle 


metals $60,000 


Geyer, F. E 


Perfection Vacuun Cleaner Company New 
York, incorporated with $100,000 capital to 
manufacture vacuum cleaners Incorporators 
J. 8. Montgomery, T. T. Grace, G. O. Grace 

Gordon Bros. lron Works, Brooklyn, N Y 
has been incorporated to manufacture iron, 
iron specialties, et« Capital, $50,000 Inco 
porators, A. Gordon, 8. Gordon, M. Greenberg 

rhe A \ Automatic Manufacturing Com 
pany, New York has been incorporated to 
manufacture electric cooking utensils. Capital 
$100,000 Incorporators \ Aderet W M 
Lambert, et« 

rhe Reversible rit Rooting Company 
Mooresville N ( has been incorporated to 
manufacture tin and tin plate Capital, $100,000 
Incorporators, B. A. Troutmar P. Ss. Torrence 


IW 


Brawley 


rhe Split-Ball Cloch Compa Camden 
N J has been incorporated to manufacture 
clocks, watches, jewelry, et« Capital, $100,000 
Incorporators, S. M. Stroock, Joseph Singer 
Frank A. hunt 

rhe Lightning Horseshoe rool Company) 
Pittsburg Penn has been incorporated to 
manufacture blacksmith tools Capital 
$125,000 Incorporators, M. S&S. Reigh, Joseph 
Panella, M. J. Davis 

The National Art Metal Company, Danvers 
Mass., has been incorporated to manufacture 


Capital 
Merritt, Wil 


wood, etc 


from metals, 
Incorporators M M 


Searle, et 


articles 
$100,000 
liam F. 


Rocheste! 


Machinery 
incorporated to 
builders, 
Incorporators, L. J 


Wheeler 


Hydrostatic 
a es 
for plumbers, 
tal, $50,000. 
Spiehler, C. 


Company 
manufact supplies 
fitters, et« Capl- 
Ernest, A. M 


ure 


steam 


Bridgeport, 
metal 


a. 2. = 


incorporated to 1! 


Pressed Metal Company 


Conn., anufacture 


goods, et Capital $50,000 Incorporators, 


4. I R 
all of New 


land, H. M 
York City 


Kirkland J } Eagle 


I A. Whitehouse Manufacturing Compan 
Newark N J incorporated to manufacture 
iddlery hardware Capital, $100,000 Inco! 
porators, Ed A. Whitehouse, | W Ehrlick 


George W. LeCompte 


Want 
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Rate 25 ents ¥ per line r each nsert 
ibout std words make a line Vo advertisements 
thbreviated Copy should be sent te react is 
not later thoy Friday for ensuing cok sue, 
inswers addressed to o ir care will he fo arded 
ippl cants may specify names to which their 
eplies are not to be forwarded hut re plies wi 
de stroyed u thout notice Vo njormation giver 
4 us regarding any advertiser using box num 
her Original letters recommendation r 
thor papers of value sli id not he enclosed to 
inknown correspondents Oniy bona fide adver- 














fisements inserted under ti heading Vo ad 
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ndividual charging a fee } registrat 
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Miscellaneous Wants 

Caliper list free. E.G. Smith, Columbia, Penn 

We bu or pay rovalt for good patented 

chine or tool Kox 282, Amer. Macu 

Hand power! bending tools labor-sa 
oney iking kstep & Dolar Sandwich 

Light fine lachinerv to order models 
electrica vork specialt I . Chase 
ark, N. J 
, Machines designed; automatic special Prac 
ica vorking lrawings ( W Pitman OLY 
Frankford A Philadelphia, Pa 

Sspecjal machinery accurate built Screw 
hachine or turret lathe work solicited Rob- 
ert J. Emory & Co., Newark. N. J 

Light and rediu veight) machine ind 
duplicate pa Duill to order tools igs ‘ 
MacCordy Mfg. Co., Amsterdam. N. \ 

Wanted —Second-hand Pratt & W hit ne 
iread millin ! hime must be ir ood condi 
lol Reply giving full particular Box 996 
AMERICAN MACHINIST 

Users of belting for power transmission to 
nad Iree sample of Belto Cemento.” The 
j est drving strong belt cement ever pro- 
duced. ¢ I. Weaver, Poughkeepsie, N. Y 

A large I i firm of machine-tool im 
porters having sho ooms and office in (reat 
Britain, France Ita ind Japan, is inting 
rood weer r oO machine tools of all kinds 
App Box 189, AMERICAN MACHINIST 
Lathe | ind liling ich or 
ged eutti t solucited or tohiine teat 
ynplete, by a shop king high-race Lchine 
too I immate furnished J I Bo i 
Be i, Station B. Cincinnati. Ohio 
l rate ‘ ‘ é i é ite al i i ive 
ypPpo re oa pa vith SLOOOOO OO 

compete » ft esponsible position eit he 

he sLles o i ilfacturing department to 
rl int i erest in a el ind favorab 
kno cl ‘ inufact 

plan " ed l’ i ’ 

1 « i Ne Yo ( Ad 
j xe ‘ AWERICA Mac 

Situations Wanted 
1uauons antec 

, j } , 

CANADA 
Mechar i ira ul 14 é Ss exper ( 
five of ‘ vere spent in shop ishes 
i positior Experience principall on engine 
i boil or itlona ind marine (r00d 
ynmendatio Bo ” AMER. MACHINIS’ 
CONNECTICUT 
Ixy need machine-too salesman with 
w ice iintance in this country and 
| yy wants position with dealer or manu 
‘ nsicke traveling Box 6, Am. M. 
ILLINOIS 

superint lt 0 master mechani experi 

manufacturing at present 


large manu- 


in 


mechani« 








- 


52 


and 

or 
Un- 
MACH. 


tool 
In 


machinist, 

designer Position 
Age 37 years 

Box 990, AMER 


facturing plant Practical 
pecial machinery 
near Chicago preferred. 
questionable references 
INDIANA 


Situation wanted as superintendent or gen 


eral foreman by aggressive and successful 
manager of men Interchangeable work. No 
cure, no pay Box 8, AMERICAN MACHINIST. 


IOWA 
Superintendent or general foreman, 25 years’ 
experience in steam and electric hoisting, engines 
and general machine work Thoroughly up- 
to-date in all branches of the business, including 
drafting, designing and estimating. Good exec 
Box 


utive and can handle men to advantage 
994, AMERICAN MACHINIST 
MASSACHUSETTS 
Production superintendent who can reduce 
costs and increase production in the manufac 
ture of valves, fittings and pipe for power plants 
Box 991, AMERICAN MACHINIST 


NEW YORK 


designer and 
position 


Mechanical, electrical 
draftsman, desires 
AN MACHINIST 
mechanical, experienced de 
$15 per week Spector, 
York City 
designer, seven 
and abroad, 
AM. MAcH 
university 
years’ ex 
Sweden 


patent 
ottice s0x . 
A MERIK 

Draftsman, 
er and tracer; 
Grand St., New 
gas engine 
this country 

Box 09, 


ta 
is4 
Automobile and 
experience In 
for engagement 


years 
open 
Graduate from polytechnica 
wants position draftsman; two 
perience on general machinery in 
Itox 1, AMERICAN MACHINIS1 
Mechanical engineer, designer, shop 
practice, electrical engineering, comprehensive 
and varied experience, executive, po 
tion Box 998, AMERICAN MACHINIS1 
Superintendent inspection bureau, young 
man wide experience; will consider a change 
lool gage ol interchangeable parts; good 
organize! Box 986, AMERICAN MACHINIST 


Mechanical draftsman, practical and theor- 
tieal, technical graduate, wants position ; 
ars’ experience on machine and gen 
eral machinery Box 2, AMER. MACHINIS' 

Skilled toolmaker, 12 years’ experience, in 
ventive patentee of ingenious mechanical de 
vice, some experience in tool designing, wishes 
position with opportunity to continue draft 
ing: moderate salary t0x AmerR. Maci 
Designer, graduate mechanical engineer, age 
31; on special and automatic machinery, fine 
instruments, apparatus, tools, fixtures, experi 
mental work Very able man, inventive; can 
be depended for good work in good time 
Address Box AMERICAN MACHINIST 


us e 


Bt) 
oss 
desires 


ot 


‘ 3 
ve tools 


on 
G95 
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ILLINOIS 
for position of 
manufacturing 


graduate wanted 


by 


Technical 


senior draftsman concern 
elevating, conveying and power transmitting 
machinery. Executive ability essential and 
knowledge of light structural steel work desir- 
able. Give nationality, age, experience, ref- 
erences and salary expected in first letter. 
Address “ Ramsay,”’ care AMERICAN MACHINIST. 
INDIANA 
Wanted —4 toolmakers, 6 lathe men, 1 fore- 
man. Good wages, steady employment. Box 
943, AMERICAN MACHINIST 


MASSACHUSETTS 


toolroom foreman thoroughly 
toolmaking and in modern 
Must have first-class execu- 


Wanted \ 
experienced = in 
toolroom methods. 


tive ability Old established manufacturing 
concern in suburb of Boston, Mass. Open 
shop. None but experienced high grade fore- 
men need apply “Foreman,” Box 3536, 
Boston 

NEW JERSEY 


Strictly first-class mechanical draftsman 
wanted; one with experience gained in large 
steelworks and who is able to design from pre- 


and state 


liminaries submitted Give references e 
“Capable, 


nationality, age, training, etc. ‘ 
care AMERICAN MACHINIST 
A traveling 


salesman who is now 
selling the machine or railroad supply trade, 
to carry a high grade bearing metal (babbitt) 
as a side line, on liberal commission basis. _ Ad- 

with full particulars, Lakewood Metal 
Box 182, Lakewood, N 


In our rapidly growing business of the manu- 


Salesman 


dress 
Co 


facture of a well known article, we always 
have openings for draftsmen and toolmakers 
on small tools, jigs, sub-press dies and special 
machinery We invite applications from first- 
class men on this kind of work Box SS4, 
AMERICAN MACHINIST 
NEW YORK 

foolmaker Wanted—First-class man, fam- 
iliar with small dies and tools. State age and 
salary; also class of work accustomed to Ad- 
dress the Meyrowitz Mfg. Co., 3lst St. and Ist 


Ave., New York 

Wanted A draftsman with experience in 
making patent office drawings; familiar with 
electrical work; steady position with reliable 
coneern in New York City State age, ex 
perience and salary expected. Box Am. M. 


Wanted automatic 


First-class designers on 


machinery Apply by letter, giving detailed 
information of experience, salary expected 
and references Hanford & Barkley, machinery 
designers, No. 412 German Ins. Bld'g., Roch- 
ester, N. ¥ 


foreman for milling department 
manufacturing small interchange- 
York Must 


Assistant 
of large plant 


March II, 1909. 


class of work preferred. We also prefer a young 
married man. Salary, $100.00 per month. 
Address Shartle Bros. Machine Co., Middletown, 
Ohiod 


General foreman for machine room employing 


about 100 men on automobile work in northern 
Ohio. Man must have had experience with 
piece work plan and must be capable of turn- 
ing the work out quickly and cheaply. None 
but those holding down similar positions at 
the present time need apply. Box 989, Am. Ma. 
PENNSYLVANIA 

Wanted— Machinists to make _ levels—good 
proposition. E. G. Smith, Columbia, Pa 

Wanted—An expert reamer grinder. Box 
987, AMERICAN MACHINIST 

Wanted—Capable, energetic man as master 
mechanic. Must be experienced with Corliss 
engine and electric cranes. Box 988, Am. Ma 

Wanted—First-class, energetic foreman, to 
take charge of machine shop employing 100 


men, on light and medium heavy special ma- 
chinery. State age, experience, salary expected, 


references and when you can start work. Box 
950, AMERICAN MACHINIST. 

Draftsman—An Eastern college has a_ posi- 
tion open for a technical graduate as junior 
instructor of mechanical drawing. Applicant 
must have some drawing office experience 
Give age, education, experience with references 
and salary expected. Box 993, Amer. Macu 

Wanted—A competent shop manager who 
is practical enough to secure maximum. pro- 
duction at minimum cost, and who has _ suf- 
ficient business capacity to manage office and 
handle finances of a company doing $250,000 
business annually All replies. treated strictly 
confidential. Box 984, AMER. MACHINIST. 


Wanted—Chief draftsman of good designing 


ability A first-class man with wide experi 
ence covering hoisting engines and general 
machinery, boiler and steam plants. Prefe 


a man with college education and of good execu- 
tive ability Good salary to a first-class man. 
In replying state experience and age, giving 
full particulars. Box 956, AMERICAN MACH. 


RHODE ISLAND 


Wanted —By 
getic, reliable, 
cotton spinning 


cotton machine builders, ener 
practical man, who understands 
and manufacturing; one pre 
ferred with good technical education who has 
had experience as master mechanic and thor- 
oughly understands power plants and = elec- 
tricity Box 973, AMERICAN MACHINIST 





For Sale 














OHIO able parts; location, central New 

Mechanical engineer with experience as  K good ee end bmg — . . 
designer, chief draftsman and = superintendent, a _ o-date = ing machine practice Ox Valuable Canadian Patent On. labor-saving 
vants change. Technical training, shop prac- <-, AMERICAN MACHINIST machine being rapidly introduced in the United 
tice and good executive ability Prefer com- Chief draftsman; we want a man who has States Reynolds Machine Co., Moline, Ill. 
pany that wants to manufacture pumps, com had extensive experience on both small and Patents for sale of heavy machine tools 
pressors and engines from my design or wants large work along the line of motors, gener- well introduced or owner will take part cash 
to improve their line Box 046, AMER. Macn ators and = other electrical _ machinery. He royalty or stock in a company of responsibility. 

PENNSYLVANIA should be a good executive ‘and thoroughly Rox 942, AMERICAN MACHINIST. ; 
up-to-date Write in contidence, giving full é ; 

As general superintendent with large manu information, age and salary expected. Box For Sale—Fine machine shop equipment, 
facturers or builders of heavy or medium work; 959 AMERICAN MACHINIST consisting of Garvin milling machine, drill 
replies desired only from those who can use a @ siitninnh 4 ted B kl; fact press, shaper bench lathe, Hendy Norton 16” 
man of A-1l ability and large experience along Superintendent wanted It Brooklyn Tactory. engine lathe, 20° Hoefer drill press, Garvin 
these line Box 969, AMERICAN MACHINIST \ progressive man who has made good in simi- hand screw ‘machine and a large number of 

ieee Sian ata lat a Must be thorough mechanic, small tools Address E. Allen. 905 N. Winne 
amiliar with modern methods, able to organize bago St Rockford. I 

IB experienced milling machine foreman and handle men and show results. Applications ne ale ‘ ‘| — 
on light and medium work; capable of de must contain full particulars as to experience, Fol Bans ne first-< ass marine’ engine busi- 

ening tixtures, ete., for the rapid handling references and salary to receive consideration 9 a to oy top oN tinceers — . large num- 
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